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UNITED  ARAB  REPUBLIC 


Government:  The  United  Arab  Republic  has  been  an  independent  nation 
since  1922.  Egypt  merged  with  Syria  (presently  the  Syrian  Arab  Republic) 
in  February  1958  to  form  the  United  Arab  Republic.  Although  Syria 
withdrew  from  the  union  in  September  1961,  Egypt  continues  under  the 
official  title  of  “UNITED  ARAB  REPUBLIC.” 

Resources:  The  UAR  has  an  area  of  386,000  square  miles,  an  area  about 
equal  to  Texas  and  New  Mexico  combined.  Only  3 percent  of  this  is  sig- 
nificant for  agricultural  purposes;  the  remainder  is  desert.  Multiple 
cropping  is  practiced,  and  the  country’s  cultivable  area  of  6.4  million 
acres  produces  10.6  million  acres  of  harvested  crops  annually.  Tourist 
attractions,  along  with  the  small  but  growing  petroleum  industry,  must  be 
listed  with  agriculture  as  major  resources.  The  Suez  Canal  was  also  a 
leading  foreign  exchange  earner  before  becoming  inoperative  during  the 
Middle  East  crisis  of  June  1967. 

The  population  of  the  UAR  has  doubled  in  the  last  three  decades;  by 
1967  it  was  31.2  million.  With  increased  industrial  development,  that 
portion  employed  in  agriculture  is  declining,  now  amounting  to  60  percent 
of  the  total.  The  gross  national  product  in  1966  was  $5.1  billion,  or  $168 
per  person. 

Agriculture:  Egyptian  agriculture  is  quite  progressive;  farming  is  inten- 
sive and  depends  on  irrigation.  Cotton  is  the  most  important  commercial 
crop;  rice  and  onions  are  important  export  crops.  Wheat,  rice,  corn,  and 
pulses  are  the  main  food  crops.  Livestock  products  contribute  one-fifth 
of  farm  income. 

Egyptian  agriculture  is  subjected  to  strict  governmental  control. 
Land  reform,  reclamation,  and  crop  diversification  have  been  undertaken 
to  expand  food  production  and  export  crops. 

Agricultural  Problems;  Small  holdings,  soil  salinity,  and  extremely 
limited  natural  resources  for  expanding  production  are  the  UAR’s  main 
agricultural  problems. 

Foreign  Trade:  Over  two-thirds  of  all  of  the  UAR’s  exports  are  agricul- 
tural— mainly  long  and  extra-long  staple  cotton,  rice,  and  onions.  Principal 
agricultural  imports  are  wheat,  wheat  flour,  coarse  grain,  tallow,  and 
tobacco.  As  a very  unfavorable  balance  of  trade  prevails,  importation  of 
essential  materials  and  capital  goods  is  given  priority  over  consumer 
items. 


SUDAN 


Government:  Sudan  has  been  an  independent  republic  since  January  1, 
1956.  The  former  Anglo -Egyptian  Sudan  had  a national  government  that 
was  something  of  a rarity — a condominium  governed  by  both  the  United 
Kingdom  and  Egypt. 

Resources:  Sudan,  with  an  area  of  967,500  square  miles,  is  the  largest 
country  in  Africa  and  is  bigger  than  that  portion  of  the  United  States  east 
of  the  Mississippi  River.  Its  population,  growing  at  an  annual  rate  of 
2.5  percent,  reached  14.3  million  in  mid-1967.  The  economy  depends 
heavily  on  agriculture,  cotton  production  in  particular.  About  85  percent 
of  the  labor  force  is  engaged  in  agriculture,  which  provides  about  half  of 
the  gross  national  product  (GNP).  Estimated  GNP  for  1966  was  $1.5  bil- 
lion. Per  capita  GNP  for  1966  was  about  $106. 

Physical  Features:  Much  of  the  land  area  is  a basin  less  than  3,000  feet 
above  sea  level  and  is  drained  by  the  Nile  River  and  its  tributaries,  the 
White  Nile,  the  Blue  Nile,  the  Sobat  River,  and  the  Atabara  River.  Aver- 
age monthly  temperatures  throughout  the  country  are  high.  Desert  con- 
ditions prevail  in  the  north  as  compared  with  tropical  rain  lands  in  the 
south. 

Agriculture:  Subsistence  farming  is  the  chief  economic  activity  in  Sudan. 
Commercial  agriculture  is  centered  mainly  around  the  production  and 
foreign  sale  of  cotton.  Given  political  stability,  a considerable  potential 
exists  for  the  expansion  of  cotton,  grain,  oilseed  and  livestock  numbers. 

Agricultural  Problems:  Greater  crop  diversification,  inadequate  labor 
supply,  lack  of  expanded  port  and  transportation  facilities,  and  poor  live- 
stock management  practices  and  cultural  techniques  are  the  main  deter- 
rents to  agricultural  progress. 

Foreign  Trade:  Close  to  95  percent  of  all  foreign  earnings  come  from 
agricultural  commodities — cotton  lint  and  cottonseed  accounted  for  72  per- 
cent of  total  exports  in  1966.  Other  exports  of  less  value  are  gum  arabic, 
peanuts,  sesame,  livestock,  and  hides  and  skins. 

Virtually  all  manufactured  consumer  goods,  capital  equipment,  fuels, 
and  building  materials  must  be  imported.  Agricultural  commodities 
account  for  approximately  one-fifth  of  total  imports  and  are  confined 
chiefly  to  sugar,  wheat  flour,  tea,  and  coffee. 
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SUMMARY 


Several  development  projects  designed  to  increase  the 
agricultural  potential  of  the  United  Arab  Republic  (UAR)  and 
Sudan  are  underway  in  the  Nile  Basin.  Completion  of  three  of 
the  major  projects — construction  of  the  High  Aswan  Dam  in  the 
UAR  and  the  Roseires  and  Kashm  El  Girba  Dams  in  Sudan — 'Will 
make  it  possible  to  expand  the  cultivated  land  in  the  area  by 
approximately  3 million  acres.  The  two  countries  will  share 
equally  the  additional  acreage,  the  major  portion  of  which  is 
intended  to  be  under  cultivation  within  the  next  decade.  In  the 
UAR,  an  additional  1.5  million  acres  in  cultivated  acreage  will 
be  equivalent  to  2.6  million  crop  acres. 


In  both  the  UAR  and  Sudan,  crop  production  will  be  affected 
by  the  availability  of  additional  water  from  the  Nile  River.  The 
pace  at  which  available  water  can  be  utilized  for  expanding  crop 
production  will  determine  how  soon  benefits  can  be  obtained  from 
large  investments  already  made.  Completion  of  the  High  Aswan 
Dam  will  increase  the  total  amount  of  water  available  in  the  UAR 
by  7.5  billion  cubic  meters,  about  half  the  amount  (14.5  billion 
cubic  meters)  available  in  Sudan.  Thus,  agricultural  expansion 
in  the  UAR  will  be  limited.  Sudan,  on  the  other  hand,  is  in  a good 
position  to  substantially  increase  its  production  of  sugarcane, 
cotton,  wheat,  oilseeds,  and  other  crops  that  require  large 
quantities  of  water. 


Costs  and  returns  will  obviously  have  a significant  bearing 
on  what  crops  will  be  grown  in  newly  developed  areas.  The 
limited  data  available  for  the  years  before  1963  indicate  that 
onion  production  provided  the  greatest  returns  to  land  and 
management  in  the  UAR.  The  next  most  profitable  crops  were 
cotton,  sugarcane,  and  peanuts.  Cotton  provided  the  highest 
net  returns  per  acre  in  Sudan.  Agricultural  specialists  in  the 
Nile  Basin  believe  that  in  the  more  recent  years,  net  returns  for 
selected  fruits  and  vegetables  have  compared  favorably  with 
returns  for  cotton  and  onions.  Furthermore,  they  feel  that  in  the 
future,  fruits  and  vegetables  may  prove  increasingly  more  prof- 
itable than  cotton. 
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Land  use  in  the  UAR  and  Sudan  has  been  largely  determined 
by  an  agricultural  policy  which  places  great  emphasis  on  the 
production  and  foreign  sale  of  extra-long  staple  cotton.  Cotton  is 
not  only  the  chief  economic  link  with  the  outside  world  for  both 
countries,  but  it  is  by  far  the  most  valuable  cash  crop  grown 
locally.  It  will  continue  to  be  the  most  important  crop  within  the 
Nile  Basin  for  some  years  to  come.  However,  increasing  demand 
both  locally  and  abroad  for  food  commodities  will  undoubtedly 
influence  future  cropping  patterns  in  the  UAR  and  Sudan. 


The  current  annual  wheat  deficit  in  the  UAR  exceeds  2 mil- 
lion metric  tons.  Indications  are  that  a large  deficit  will  still 
exist  by  the  time  the  full  impact  of  the  High  Aswan  Dam  is 
realized.  At  the  same  time,  a surplus  of  rice  and  cotton  will  be 
available  for  export.  Prospects  are  for  a continued  oilseed 
deficit  in  the  United  Arab  Republic.  Larger  quantities  of  corn 
will  very  likely  be  available  for  human  consumption  or  to  meet 
feed  requirements  of  an  expanded  livestock  industry. 

The  largest  part  of  the  newly  developed  land  in  Sudan  will 
probably  be  used  to  produce  crops  for  export.  Current  develop- 
ment programs  may  well  increase  Sudanese  cotton  production 
by  75  percent  by  1975.  Production  averaged  171,000  metric  tons 
in  1965-66.  Most  of  this  increase  will  be  available  for  export, 
as  no  major  development  in  the  cotton  textile  industry  is  antic- 
ipated during  the  next  decade.  Production  of  sorghum,  peanuts, 
sesame,  and  pulses  will  more  than  meet  domestic  requirements; 
thus,  increased  quantities  will  be  available  for  export.  There  are 
also  indications  that  the  country  will  probably  become  self- 
sufficient  in  wheat  production. 


A realization  of  anticipated  expansion  in  cotton  production 
in  the  Nile  Basin  will  undoubtedly  have  a decided  impact  on  the 
world’s  extra-long  staple  cotton  situation  within  the  next  decade. 
Extra-long  staple  varieties  compete  with  U.  S.  cotton  exports  to 
the  extent  that  they  are  substituted  for  short- staple  varieties  by 
major  manufacturers  of  textiles.  Increased  supplies  from  this 
area,  supplemented  by  larger  quantities  from  other  producers  of 
these  varieties,  could  depress  world  prices  of  all  varieties  of 
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cotton.  It  is  also  possible  that  Sudan  will  undertake  a program  to 
expand  the  output  of  upland  cotton,  exports  of  which  would  compete 
directly  with  U.  S.  cotton  on  the  world  market. 

The  prospect  of  feed  grain  surpluses  in  Sudan  could  also  be 
of  significance  to  U.  S.  trade.  Sudanese  surplus  feed  grain 
shipments  will  compete  with  U.  S.  exports  to  Western  Europe. 
Potential  exports  of  oilseeds,  citrus,  and  vegetables  could  also 
be  a source  of  increased  competition  for  U.  S.  foreign  sales  of 
these  commodities.  A shortage  of  foreign  exchange  earnings 
will  probably  plague  both  countries  for  some  time.  Nevertheless, 
the  UAR  and  Sudan  could  provide  a growing  market  for  tobacco, 
tallow,  and  dairy  products. 
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AGRICULTURAL  DEVELOPMENT  AND  EXPANSION 

IN  THE  NILE  BASIN 

Programs — Production — Implications  for 
U.S.  Agriculture 

By  Cline  J.  Warren 
Agricultural  Economist 
Foreign  Regional  Analysis  Division 
Economic  Research  Service 

INTRODUCTION 

The  purpose  of  this  study  is  to  determine  how  much  agri- 
cultural production  is  likely  to  increase  as  a result  of  the  com- 
pletion of  major  development  projects  in  the  Nile  Basin  1/. 
Consideration  is  given  to  existing  agricultural  potential.  The 
implications  of  increased  farm  production  are  appraised  both 
from  the  standpoint  of  their  probable  impact  on  local  economies 
and  the  international  market  for  farm  products. 

More  specifically,  the  study  attempts  to  answer  a series  of 
questions,  among  which  are  the  following:  (1)  What  is  the 
probability  that  major  development  projects  within  the  Nile  Basin 
will  be  completed?  (2)  To  what  degree  will  increased  food 
production  meet  the  needs  of  the  region’s  rapidly  growing 
population  or  eliminate  the  area’s  growing  food  deficit?  (3)  What 
effect  will  these  developments  have  on  the  production  and  trade  of 
products  that  compete  with  U.  S.  farm  exports? 

In  arriving  at  an  estimate  of  the  increase  in  agricultural 
production  that  might  be  expected  in  the  next  decade,  consider- 
ation is  given  to  (1)  water  supply;  (2)  canals  and  drains;  (3)  po- 
tential cultivated  area;  (4)  availability  of  labor,  machinery, 


1/  The  Nile  Basin  encompasses  the  United  Arab  Republic 
(Egypt),  Sudan,  Uganda,  one-third  of  Ethiopia,  parts  of  Kenya, 
Tanzania,  Rwanda,  Burundi,  and  the  Republic  of  the  Congo.  This 
study  is  limited  to  the  United  Arab  Republic  and  Sudan,  as  they 
are  the  prime  users  of  Nile  waters  and  the  only  countries 
within  the  Nile  Basin  with  major  development  projects  currently 
underway  to  more  fully  utilize  these  waters. 


fertilizers,  seeds,  and  other  production  inputs;  and  (5)  prospects 
for  improved  yields  on  current  cultivated  acreage.  Attention  is 
also  given  to  the  adequacy  of  the  institutional  structure  in  both 
countries  to  meet  the  needs  of  an  expanding  agricultural  economy. 

Analysis  relating  to  the  prospect  of  meeting  local  food  needs 
is  confined  to  the  area’s  principal  grains,  since  cereals  make  up 
approximately  two-thirds  of  the  total  calories  consumed  there. 
Special  emphasis  is  given  to  grains,  cotton,  and  oilseeds  in 
appraising  the  effect  of  increases  in  production  of  these  com- 
modities on  products  that  compete  with  U.  S.  farm  exports. 

Consideration  is  given  to  several  institutional  bottlenecks 
that  tend  to  hamper  progress.  However,  no  attempt  has  been 
made  to  provide  a full  or  separate  analysis  of  these  institutions 
except  as  they  relate  to  economic  problems  associated  directly 
with  various  development  projects. 

The  author  spent  most  of  the  months  of  November  and 
December  1966  in  the  United  Arab  Republic  and  Sudan.  He 
visited  the  construction  site  of  the  High  Aswan  Dam,  Sakha 
Research  Farm,  Kima  Fertilizer  Plant,  and  reclamation  proj- 
ects in  the  At  Tahrir  Province.  In  Sudan,  he  visited  the  Kashm 
El  Girba  and  Roseires  Dam  sites,  the  Gezira  Scheme,  and  the 
Wad  Medani  Research  Station.  He  consulted  many  Government 
officials  of  both  countries,  as  well  as  private  agencies  and 
individuals.  Since  he  was  in  the  area  before  the  political  and 
military  conflict  of  June  1967,  he  consulted  officials  of  the  U.  S. 
Embassy  and  the  Agency  for  International  Development.  Before 
visiting  the  area,  he  held  conferences  with  persons  in  Washington 
who  had  recently  worked  in  one  or  both  of  these  countries. 

ECONOMIC  IMPORTANCE  OF  THE  NILE 


The  availability  of  water  from  the  Nile  throughout  the  year, 
combined  with  the  area’s  unusually  high  temperatures,  makes 
possible  continuous  agricultural  production  along  its  banks. 
The  Nile  River  is  practically  the  only  source  of  water  in  the 
United  Arab  Republic,  as  rainfall  is  almost  totally  lacking  and 
the  use  of  underground  water  by  wells  is  still  in  its  infancy. 
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The  Nile  becomes  increasingly  more  valuable  as  it  makes 
its  way  from  areas  in  the  south  where  rainfall  is  abundant  through 
the  semidesert  region  and  finally  through  desert  areas  of  the 
north.  Along  both  banks,  throughout  the  desert  and  semidesert 
regions,  it  is  an  assured  source  of  water  for  crops  that  require 
more  water  than  rainfall  alone  can  provide.  Water  is  brought 
to  the  land  either  by  large  dams  and  a network  of  canals,  or  by 
hand-operated  dippers,  animal-driven  water  wheels,  and  diesel 
pumps.  The  Seluka  land,  low-lying  areas  along  the  very  edges 
of  the  river,  requires  no  irrigation  beyond  that  provided  by  the 
silt-laden  Nile  floods.  2/ 

Through  a combination  of  the  means  just  mentioned,  the 
Nile  furnishes  water  for  about  20  percent  of  Sudan’s  total 
cultivated  area;  the  remainder  is  rainfed.  Even  in  those  regions 
of  Sudan  where  average  annual  rainfall  is  sufficient  for  crop 
production,  marked  year-to-year  variation  often  makes  cropping 
without  irrigation  hazardous.  Although  rainfall  is  adequate 
throughout  the  extreme  southern  part  of  Sudan  for  the  growth  of 
virtually  all  tropical  plants,  water  from  the  Nile  and  its  trib- 
utaries is  almost  entirely  responsible  for  that  country’s  total 
commercial  agricultural  production. 

In  addition  to  providing  irrigation  water  for  agriculture, 
the  Nile  serves  as  an  important  inland  waterway  for  transport 
purposes.  Recent  improvement  of  air,  rail,  and  highway  facil- 
ities has  generally  reduced  dependence  on  waterways  as  a means 
of  transport.  Even  so,  river  steamers  still  remain  the  only 
transport  facilities  in  much  of  the  area.  In  the  UAR,  there  are 
more  than  2,000  miles  of  inland  waterways,  which  are  divided 
almost  equally  between  the  Nile  and  canals. 

For  the  UAR  and  Sudan,  the  true  economic  importance  of 
the  Nile  is  far  greater  than  the  contribution  of  their  agricultural 
sectors  to  the  gross  national  product  would  indicate.  The  agri- 
cultural sector  plays  a particularly  important  role  in  providing 
the  base  on  which  a substantial  part  of  the  development  in  the 
industrial  and  service  sectors  of  their  economies  has  been 


2/  Such  practices  will  no  longer  be  carried  on  from  Aswan 
to  the  Mediterranean  after  the  completion  of  the  High  Aswan  Dam. 


3 


built.  Most  dams  constructed  along  the  Nile  or  its  tributaries 
have  included  hydroelectric  power  plants.  Along  with  other  uses, 
electricity  produced  in  the  UAR  is  used  for  the  manufacture  of 
fertilizers.  Hydroelectric  potential  from  the  High  Aswan  Dam, 
10  billion  kilowatt  hours  per  year,  should  make  for  increased 
fertilizer  production  in  the  near  future.  A review  of  the  prospect 
of  using  electricity  to  develop  the  area’s  fertilizer  potential  is 
given  later  in  the  discussion  of  production  of  inputs. 

Water  Resources  for  Irrigation 

In  the  absence  of  any  rainfall  of  significance  in  the  UAR 
and  much  of  Sudan,  the  flow  of  the  Nile  is  determined  by  the 
topography  of  the  Central  African  Highlands--Tanzania,  Kenya, 
Ethiopia,  Rwanda,  Burundi,  Uganda,  and  the  Republic  of  the 
Congo.  In  addition  to  being  influenced  by  climate  and  terrain, 
the  flow  of  the  Nile  is  influenced  by  withdrawals  and  releases 
of  water  from  storage  at  a series  of  dams  (table  1).  The  enor- 
mous variation  in  its  annual  flow  is  illustrated  by  the  fact  that 
since  the  turn  of  this  century,  annual  flow  has  been  as  high  as 
155  billion  cubic  meters  and  as  low  as  42  billion  cubic  meters 
(16). 

The  flow  of  the  river  is  also  greatly  influenced  by  the  sea- 
sons. August  through  October  is  the  flood  period  and  February 
through  June  (and  until  the  river  rises  in  July)  is  the  lowest 
supply  period.  Consequently,  efforts  have  been  made  to  regulate 
fluctuations  and  to  development  irrigation  facilities  to  suit  agri- 
cultural conditions.  These  include  the  construction  of  dams,  the 
latest  of  which  are  the  Egyptian  High  Aswan  Dam  and  Sudan’s 
Kashm  El  Girba  and  Roseires  Dams,  barricades,  irrigation  and 
distribution  canals,  pumping  stations,  and  drainage  facilities. 
The  additional  volume  of  water  to  be  made  available  for  irrigation 
by  1970  is  given  in  table  2. 

According  to  the  terms  of  the  1959  Nile  Waters  Treaty,  the 
UAR  could  withdraw  48  billion  cubic  meters  (38.9  million  acre- 
feet)  of  water  from  the  Nile’s  average  annual  flow  of  84  billion 
cubic  meters.  Sudan’s  share  was  4 billion  cubic  meters  (3.2 
million  acre-feet).  This  left  32  billion  cubic  meters  unallocated 
to  flow  into  the  Mediterranean.  After  allowing  for  evaporation, 
the  High  Aswan  Dam  project  will  conserve  some  22  billion  cubic 
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Table  2. -"Volume  of  water  available  for  irrigation,  UAR  and 
Sudan,  1959  and  projections  for  1970 


Available  supply 

Source 

1959 

1970  : 
• 

As  a result 
of  current 
development 
projects 

- - -Billion  cubic  meters-  - - - 

United  Arab  Republic: 

Jebel  Aulia  Reservoir  . . . 

2.5 

2.5 

-- 

Aswan  Reservoir  ...... 

5.0 

5.0 

_ 

High  Aswan  Reservoir  . . . 

48.0 

7.5 

Withdrawal  from  High  Nile 

1/  40.5 

__ 

— — 

Total ............. 

48.0 

2J  55.5 

7.5 

Sudan: 

Jebel  Aulia  Reservoir  3/  . 

.6 

.6 

Sennar  Reservoir 

.9 

.9 

Roseires  Reservoir.  .... 

2.7 

2.7 

Kashm  El  Girba  Reservoir 

-- 

1.3 

1.3 

Withdrawal  from  river.  . . 

2.5 

13.0 

10.5 

Total . 

4.0 

18.5 

14.5 

Total  available  for  agricultural 

use  ....  

52.0 

4/  74.0 

22.0 

Evaporation  and  other  losses  . 

32.0 

10.0 

Nile’s  average  annual  flow  at 

Aswan  

84.0 

84.0 

“ — 

1/  Withdrawal  from  river  before  the  construction  of  the  High 
Aswan  Dam,  a practice  known  as  basin  irrigation.  2/  Does  not 


include  2.0  billion  cubic  meters  from  subground  water  and  reuse- 
able  drainage  water.  After  allowances  for  amounts  to  be  used  by 
humans,  livestock,  and  industry,  only  53.8  billion  cubic  meters 
are  available  for  agriculture.  3/  This  reservoir  was  constructed 
to  serve  Egyptian  agriculture;  however,  the  Sudan  can  withdraw 
water  from  it  after  the  water  reaches  a given  height.  4/  No  al- 
lowance was  made  for  the  use  of  subground  water  in  the  Sudan. 

Source;  (D5,  20). 
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meters  of  this  total.  According  to  the  revised  Nile  Waters  Treaty 
of  1959,  the  United  Arab  Republic  is  to  receive  7.5  billion  cubic 
meters  of  this  additional  water,  and  Sudan  the  remaining  14.5  bil- 
lion cubic  meters.  3/  On  these  terms,  the  total  amount  of  Nile 
water  now  available  to  the  UAR  is  55.5  billion  cubic  meters  (45.0 
million  acre-feet),  compared  with  18.5  billion  cubic  meters  (15.0 
million  acre-feet)  for  Sudan  4/.  These  amounts  are  measured 
at  Aswan.  Evaporation  and  other  natural  losses  have  been  taken 
into  account. 

Sources  other  than  the  Nile  are  to  increase  the  total  annual 
water  supply  for  Egyptian  agriculture  by  2.0  billion  cubic  meters 
by  1970.  They  include  wells  which  are  used  to  utilize  the  sub- 
ground water  in  various  parts  of  the  delta  and  the  western  desert. 
Another  source  will  be  reused  drainage  water  for  irrigation 
after  a reduction  of  its  salinity. 

In  Sudan,  flush  irrigation  is  practiced  in  the  Takar  and  Gash 
Deltas.  The  total  acreage  cultivated  in  these  areas  varies  each 
year  in  accordance  with  the  volume  of  annual  rainfall  in  Ethiopia. 

Agricultural  Land 

There  is  good  potential  for  expanding  crop  acreage  within 
the  Nile  Basin.  This  potential,  however,  is  confined  almost 
entirely  to  Sudan.  Less  than  3 percent  (6.4  million  acres)  of  the 


3/  The  agreement  also  established  a permanent  joint  technical 
committee,  including  the  UAR  and  Sudan,  to  coordinate  the 
control  and  development  of  the  lower  reaches  of  the  river.  More 
recently,  an  informal  Nile  waters  coordinating  committee  has 
maintained  contact  with  these  two  countries  and  the  head  waters 
countries  of  Uganda,  Tanzania,  and  Kenya.  Together  the  five 
States  have  set  up  a special  committee  to  study  and  plan  for 
water  conservation  and  development  and  to  promote  intergovern- 
ment cooperation  in  optimum  use  of  the  Nile. 

4/  Since  the  Sudan  will  not  use  all  the  water  allocated  to  it 
when  the  water  is  first  available,  provisions  have  been  made 
whereby  the  UAR’s  annual  quota  can  be  increased  an  additional 
1.5  billion  cubic  meters  during  1970-75  (20). 
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UAR’s  total  land  area  of  247  million  acres  is  under  cultivation; 
little  more  than  1 percent  of  the  remainder  is  considered  to  be 
potentially  productive  on  the  basis  of  current  technology.  This 
critical  situation  is  further  aggravated  by  the  fact  that  some 
20  percent  of  the  agricultural  land  is  of  poor  quality.  Its  pro- 
ductivity is  affected  by  a number  of  adverse  factors,  including 
salinity  and  alkalinity  of  the  water  and  inadequate  drainage  (3i) 

The  Egyptian  farmer  has  attempted  in  part  to  offset  these 
adverse  conditions  by  undertaking  very  intensive  cropping  prac- 
tices. Climatic  conditions  are  favorable  for  multiple- cropping  5/. 
It  is  not  uncommon  for  one  to  three  crops  a year  to  be  produced 
on  the  same  area.  Because  of  multiple -cropping,  the  country’s 
6.4  million  acres  of  cultivated  land  in  1965  produced  the  equiv- 
alent of  10.6  million  crop  acres.  Thus,  the  volume  of  agricultural 
goods  likely  to  be  produced  on  the  1.5  million  acres  of  potential 
productive  land  is  greater  than  might  be  first  anticipated. 

A thorough  survey  of  the  land  in  Sudan  is  yet  to  be  made, 
but  various  estimates  have  placed  the  potentially  productive  land 
not  now  in  cultivation  at  approximately  100  million  acres  (5). 
Very  large  tracts  of  land  are  unused  or  little  used;  the  remainder 
is  frequently  used  by  the  population — human  and  animal — in  such 
a way  that  by  the  existing  methods  of  cultivation  and  pastoralism, 
soil  and  plant  resources  are  deteriorating  (11).  As  of  1965,  only 
20  percent  of  the  8.1  million  acres  planted  to  the  main  crops  were 
being  irrigated. 

Substantial  progress  has  already  been  made  in  expanding 
the  irrigated  area.  The  Nile  Waters  Agreement  with  the  UAR 
removed  one  of  the  greatest  deterrents  to  the  expansion  of  agri- 
cultural production.  Since  this  agreement  was  signed  in  1959, 
two  dams  have  been  built  to  store  water  for  agricultural  pur- 
poses. The  volume  of  water  used  for  irrigation  has  more  than 
doubled  since  1949. 


5/  Multiple-cropping  is  growing  more  than  one  crop  per  acre 
per  year.  As  of  1965,  Egyptian  farmers  produced  an  average  of 
1.6  crops  each  year  on  the  same  area.  It  has  been  predicted  that 
the  multiple- cropping  index  will  reach  1.7  by  1975  (20). 
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Significantly,  most  of  the  increase  in  output  in  Sudan  is  the 
result  of  expansion  in  crop  acreage.  Less  progress  has  been 
made  in  improving  yields.  In  fact,  during  1960-64,  yields  for  the 
main  crops  declined  4 percent,  compared  with  those  for  1955-59. 
At  the  same  time,  total  acreages  of  main  crops  increased  some 
46  percent  during  the  last  decade. 

STATUS  AND  GOAL  OF  DEVELOPMENT  PROJECTS 

Development  programs  with  emphasis  on  expanding  agri- 
cultural output  are  underway  in  the  United  Arab  Republic  and 
Sudan.  Sizable  portions  of  each  nation’s  resour  ces--water, 
land,  and  labor--are  committed.  With  large  capital  outlays,  it 
is  likely  that  substantial  gains  will  be  made  in  the  production  of 
the  main  crops,  notably  cotton,  oilseeds,  and  grains.  In  the 
process,  expanded  output  will  cause  national  income,  public 
revenues,  and  foreign  exchange  earnings  to  increase. 

The  main  emphasis  of  the  agricultural  policy  pursued  in  the 
two  countries  is  determined  in  part  by  the  amount  of  potentially 
productive  land  in  each.  Sudan,  with  large  areas  suitable  for 
cultivation,  has  traditionally  given  priority  to  expanding  the 
agricultural  land  base.  Only  in  recent  years  has  consideration 
been  given  to  intensification. 

With  an  extreme  shortage  of  land  suitable  for  farming,  the 
United  Arab  Republic  has  given  equal  or  greater  emphasis  to 
increasing  productivity  on  current  cultivated  acreage.  Differ- 
ences in  the  policies  followed  are  illustrated  by  the  continued 
upward  trend  in  crop  yields,  but  there  has  been  little  expansion 
in  total  cultivated  acreage  in  the  UAR.  On  the  other  hand,  yields 
for  major  crops  in  Sudan  have  increased  very  little  during  the 
last  decade  (appendix  tables  39-43),  but  crop  acreage  grew 
tremendously.  Policy  differences  are  further  emphasized  by  the 
increased  volume  of  fertilizer  used  in  the  UAR,  compared  with 
that  used  in  Sudan  (table  18). 

United  Arab  Republic 

The  agricultural  development  of  the  United  Arab  Republic 
has  progressed  considerably,  with  production  increasing  at  an 
average  annual  rate  of  about  3 percent  during  the  last  decade 
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(25).  While  this  rate  of  growth  has  been  slightly  ahead  of  the 
population  increase,  it  has  not  been  made  without  difficulties, 
and  the  UAR  is  presently  in  a tight  economic  situation  The 
Government  continues  to  invest  in  industrial  and  agricultural 
projects;  however,  many  of  these  projects  have  not  as  yet  pro- 
duced  the  economic  return  anticipated.  Increased  agricultural 
and  industrial  exports  were  to  provide  the  foreign  exchange  for 
required  imports,  but  military  disturbances  and  increased  do- 
mestic consumption  have  caused  exports  to  fall  far  short  of 
projected  levels.  At  the  same  time,  foreign  exchange  earnings 
from  other  sources  have  also  decreased.  The  Government  is 
making  a determined  effort  to  overcome  these  financial  diffi- 
culties so  that  the  UAR  may  reap  the  benefits  of  its  economic 
development  program,  the  heart  of  which  is  the  High  Aswan  Dam. 

The  UAR’s  overall  development  plan  aims  at  doubling 
national  income  within  the  decade  ending  1970.  The  second  phase 
of  the  plan  was  launched  in  July  1967.  Originally  covering 
7 years,  it  has  been  shortened  to  3 years  because  of  a shortage 
of  foreign  currency.  Funds  to  carry  out  the  plan  are  made 
available  on  an  annual  basis.  The  overall  objective  of  the  plan 
is  subject  to  review  at  the  time  funds  are  made  available. 

The  current  program  calls  for  some  $644  million  to  be  used 
for  agricultural  development  6/.  This  is  6 percent  less  than  the 
amount  allocated  to  the  agricultural  sector  under  the  First  Five- 
Year  Plan  (1960-65),  and  supposedly  represents  close  to  one- 
fourth  of  all  appropriations  for  investment  (28,  29).  Consider- 
ation is  being  given  to  both  economic  measures  and  social  reform 
projects  for  the  rural  areas. 

In  light  of  extremely  limited  physical  resources,  the  UAR 
has  followed  two  main  lines  of  agricultural  development.  These 
are  as  follows:  (a)  the  * ‘horizontal”  development  of  agriculture, 
that  is,  the  extension  of  the  area  under  cultivation  through  the 


6/  This  figure  was  published  by  the  Egyptian  Government 
before  the  Middle  East  conflict  of  June  1967.  Information  re- 
leased since  the  conflict  indicates  that  development  expenditures, 
except  those  for  important  projects  such  as  the  High  Aswan  Dam 
and  land  reclamation,  will  be  reduced. 
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reclamation  and  irrigation  of  desert  land  and  (b)  the  ‘ ‘vertical*  ’ 
development  of  agriculture,  the  institution  of  measures  to  in- 
crease productivity  of  land  already  under  cultivation  through 
better  irrigation  and  drainage  and  through  greater  use  of  ferti- 
lizers. Vertical  development  also  includes  initiation  of  measures 
to  improve  seed  and  methods  of  pest  control.  In  this  line  of 
development,  emphasis  is  given  to  research  and  extension  work, 
credit,  marketing  facilities  and  so  forth. 


Finances  for  development  purposes  have  come  from  budg- 
etary surpluses,  contributions  from  Government  financing  agen- 
cies, public  borrowing,  and  foreign  aid.  But  the  respective  share 
received  from  each  is  not  publicized.  In  addition  to  substantial 
loans  from  various  foreign  countries  and  the  International  Bank 
for  Reconstruction  and  Development,  economic  and  technical 
assistance  has  come  from  the  United  Nations,  the  United  States, 
the  USSR,  East  Germany,  West  Germany,  Japan,  and  Yugoslavia. 


Expansion  of  cultivated  area. --On  January  9,  1960,  work 
was  officially  begun  on  the  High  Aswan  Dam.  The  dam  is  being 
built  approximately  5 miles  south  of  the  present  small  dam  at 
Aswan.  Work  is  proceeding  ahead  of  schedule,  and  the  com- 
pletion date,  once  set  for  1970,  has  been  moved  ahead  to  1968. 
The  dam’s  total  cost,  including  the  cost  of  related  projects, 
exceeds  $1,191  million--the  equivalent  of  one-fourth  of  the  coun- 
try’s total  annual  GNP  (19).  Of  tnis  cost,  the  Soviet  Union 
reportedly  supplied  $324.9  million  through  two  long-term  loans 
for  equipment  and  technical  assistance. 


There  is  general  agreement  in  recent  literature  relating 
to  the  dam  on  the  potential  area  to  be  irrigated  by  its  water 
(12,  20).  With  the  1967-68  flood  season,  there  will  be  sufficient 
water  for  approximately  1.3  million  new  acres.  Some  question 
still  remains,  however,  as  to  the  total  area  with  soils  that  can  be 
reclaimed  on  an  economical  basis.  For  this  study  we  have 
assumed  that  sufficient  acreage  for  an  economical  use  of  this 
water  is  available.  The  climate  is  favorable  for  multiple- 
cropping. The  Egyptian  farmer  produces  an  average  of  1.6  crops 
each  year  on  the  same  area.  Thus,  the  1.3  million  new  acres 
will  be  equivalent  to  2.1  million  crop  acres. 
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Water  from  the  dam  will  also  make  it  possible  for  more 
intensive  and  improved  practices  on  700,000  acres  of  land  in 
southern  Egypt  (an  equivalent  of  200,000  acres  of  additional 
cropping  area).  Thus,  the  dam  will  make  it  possible  to  expand 
the  country’s  total  cropped  acreage  by  2.3  million  acres  on  the 
basis  of  the  current  multicropping  index  of  1.6.  This  would  be 
equivalent  to  2.6  million  acres  if  the  multicropping  index  of  1.7 
is  obtained  by  1975.  How  swiftly  these  benefits  can  be  obtained 
depends  mainly  on  the  speed  with  which  canals  and  irrigation 
ditches  can  be  provided.  The  current  schedule  is  to  have  the 
full  area  under  cultivation  by  1972-73  (20). 

The  largest  portion  of  the  land  to  be  reclaimed  by  water 
from  the  High  Aswan  Dam  reportedly  is  in  the  Liberation  Prov- 
ince (At  Tahrir)  located  at  the  western  edges  of  the  delta  from 
Cairo  to  Alexandria.  This  area  serves  as  an  experimental 
center  for  all  phases  of  research  associated  with  reclaiming 
desert  land.  Work  is  proceeding  to  determine  the  most  feasible 
method  of  converting  poor  sandy  soils  into  productive  ones 
suitable  for  cultivation.  Other  potentially  productive  areas  re- 
portedly exist  along  various  parts  of  the  Nile. 

Other  reclamation  projects  not  associated  with  water  from 
the  High  Aswan  Dam  are  contemplated  which  would  increase  the 
cultivated  area  by  420,000  acres  by  1975.  These  include  several 
small  projects  in  the  delta  to  utilize  underground  water  through 
the  use  of  wells.  Included  also  is  the  New  Valley  Project  in  the 
western  desert  (table  3). 

Created  in  1952,  the  Ministry  of  Agrarian  Reform  was 
initially  established  to  administer  the  program  of  land  requisi- 
tion and  redistribution.  More  recently  its  scope  has  been 
enlarged  to  embrace  the  development  and  settlement  of  new 
lands,  both  in  the  Nile  Valley  and  the  desert.  Under  its  general 
supervision  have  emerged  two  new  land  development  organi- 
zations--the  General  Organization  for  Land  Development  (GOLD) 
and  the  General  Organization  for  Desert  Development  (GODD). 
The  latter  is  responsible  for  all  phases  of  the  development  of 
desert  lands  outside  the  Nile  Valley.  The  duties  of  these  new 
agencies  include  the  leveling  of  land  and  the  provision  of  main 
canals  and  drains.  Their  responsibilities  end  when  new  lands  are 
capable  of  sustaining  permanent  settlement. 
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Table  3. --Cultivated  area  and  acreage  to  be  reclaimedby  develop- 
ment projects  by  1975,  UAR  and  Sudan 


Country  and  project 

Acres 

Thousands  — - 

United  Arab  Republic: 

Cultivated  area  in  1965 

6,400 

Land  to  be  reclaimed  1/ 

High  Aswan  Dam 

1,300 

Other  projects 

2/  420 

Total  land  to  be  reclaimed 

1,720 

Cultivated  area  by  1975  

3/  8,120 

Sudan: 

Cultivated  area  in  1965 

4/  8,130 

Land  to  be  reclaimed  1/ 

Roseires  Dam  6/ 

1,050 

Kashm  El  Girba  Dam 

520 

Other  projects 

5/  550 

Total  land  to  be  reclaimed 

2,120 

Cultivated  area  by  1975  

10,250 

1/  Current  development  program. 

2/  Includes  62,000  acres  to  be  used  as  pasture  land  in  the  New 
Valley. 

3/  Because  of  the  expected  level  of  multiple -cropping  for  1975, 
this  acreage  will  be  equivalent  to  13.8  million  crop  acres. 

4/  Includes  irrigated,  rain,  and  flood  areas. 

5/  Partly  estimated;  most  expansion  expected  in  rainfed  areas. 

6/  Some  1.1  million  acres  are  to  be  irrigated  by  water  from 
the  Roseires  Reservoir.  Development  of  the  remaining  area  will 
require  a heightening  of  the  dam. 
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Newly  reclaimed  land  must  be  settled  by  farmers  and  other 
workers.  This,  in  turn,  creates  many  social  problems  and  greatly 
increases  the  overall  cost  of  reclaiming  land  in  these  remote 
areas.  Furthermore,  most  of  the  soils  away  from  the  Nile 
Valley  consist  of  calcareous  sand  and  lacustrine  clays  (4). 
These  soils  are  difficult  and  costly  to  develop  for  farming 
purposes. 

The  New  Valley  Project  is  an  undertaking  to  reclaim 
approximately  300,000  acres  in  the  vicinity  of  a series  of  oases 
(Kharga,  Dakhla,  Siwa,  and  Farafra)  in  the  western  desert.  The 
area  is  to  be  developed  from  underground  water.  There  are 
reports,  however,  that  suggest  that  parts  of  the  area  could  be 
irrigated  by  water  under  gravity  flow  from  the  High  Aswan  Dam. 
As  of  1963,  over  35,000  acres  had  been  reclaimed  and  planted 
to  grains,  pulses,  and  fruits  (17).  Surveys  have  revealed  that  the 
soil  in  large  parts  of  the  area  can  be  economically  used  for  agri- 
cultural purposes.  While  there  is  general  belief  by  some 
authorities  that  a subterranean  river  flows  beneath  the  western 
desert,  the  exact  origin  or  volume  of  the  underground  water 
supply  has  not  been  determined.  Thus,  the  water  supply  is 
likely  to  be  the  major  factor  in  determining  the  total  acreage 
that  eventually  will  be  developed  in  this  area. 

In  the  United  Arab  Republic,  land  reclamation  is  considered 
to  include  land  leveling,  the  provision  of  field  water  courses  and 
field  drains,  construction  of  roads  within  the  area  developed, 
soil  amelioration  measures  (leaching  salts  from  the  root  zone) , 
the  first  2 or  3 years  of  cropping,  and  the  construction  of  houses 
for  farmers  as  well  as  community  buildings  and  roads. 

Improvement  in  yields. --Perhaps  the  most  outstanding 
development  to  increase  productivity  of  the  current  cultivated 
area  in  the  UAR  is  the  growing  use  of  commercial  fertilizers.  7/ 
In  1965,  some  300,000  tons  of  nitrogenous  fertilizers  were  used. 
This  was  equivalent  to  103.5  pounds  per  cultivated  acre.  This 
compares  with  the  approximately  60  pounds  per  acre  used  in 
1960  (31). 


7/  See  section  on  production  inputs  given  later  in  this  report. 
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The  growing  use  of  fertilizer  is  supported  by  Government 
subsidies--artificial  low  prices  and  loans  in  kind  at  no  interest 
charges.  To  be  eligible  for  such  support,  farmers  must  work 
through  a designated  local  supervised  cooperative.  8/  For  a 
more  thorough  discussion  of  incentives  used  to  promote  modern 
practices,  see  the  section  on  institutional  structure  and  problem 
areas. 

Other  programs  to  improve  yields  include  the  selection, 
multiplication,  and  distribution  of  new  varieties  of  seeds  for 
major  crops.  The  aim  is  to  find  those  which  will  best  respond 
to  massive  inputs  of  fertilizers  and,  at  the  same  time,  become 
more  resistant  to  diseases.  In  1965,  private  foundations,  working 
with  the  Ministry  of  Agriculture,  initiated  a program  for  corn 
improvement.  Experimental  work  has  already  shown  that  Egyp- 
tian corn  yields  can  be  more  than  doubled  if  selected  varieties 
of  seed  are  used  along  with  proper  fertilization,  irrigation,  and 
other  improved  cultural  practices. 

Considerable  work  is  being  done  in  the  better  use  of  irri- 
gation water.  It  entails  relocation  of  many  feeder  canals  and 
drainage  ditches,  and  lining  feeder  canals  to  cut  down  on  losses 
through  seepage.  Greater  attention  is  being  given  to  row  plant- 
ing of  crops  and  to  the  use  of  long  furrow  irrigation. 

Other  developments  of  importance,  although  still  progress- 
ing slowly,  are  the  growing  use  of  insecticides,  initiation  of 
aerial  spraying,  and  the  combining  of  small  holdings  into  units 
large  enough  to  permit  effective  farm  mechanization. 

Sudan 


Sudan  has  made  much  economic  progress  since  its  initiation 
in  1946  of  a series  of  5-year  development  plans.  Under  these 
plans,  the  irrigated  area  in  the  Gezira  was  extended,  rural 
water  supplies  and  soil  conservation  were  improved,  experi- 
mental projects  in  mechanized  agriculture  were  introduced, 
cotton  ginning  and  oil  mill  factories  were  constructed,  veterinary 
and  transport  services  were  extended  and  improved,  agricultural 


8/  Cooperatives  guided  by  Government  specialists. 
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research  centers  were  established,  and  extension  services  were 
established  and  expanded.  Many  of  these  projects  are  already 
providing  economic  returns.  Progress  in  agricultural  develop- 
ment is  reflected  in  farm  production  which  increased  over  30 
percent  during  the  last  decade  (24). 

The  main  goal  of  the  current  program  is  to  increase 
national  output  by  approximately  66  percent  during  this  decade 
(1960  through  1970).  More  specifically,  the  aims  of  the  plan 
are  these:  to  broaden  the  basis  of  the  economy  by  diversifying 

agricultural  production  and  increasing  the  size  of  the  industrial 
sector,  to  increase  and  vary  exports,  and  at  the  same  time 
reduce  imports  of  commodities  that  can  be  produced  locally. 
Efforts  are  also  being  made  to  improve  education,  health,  and 
other  social  services. 

The  current  plan,  which  includes  over  260  projects,  calls 
for  an  investment  of  $1.5  billion  (26).  Slightly  over  $287  million 
of  this  is  required  in  the  form  of  foreign  loans.  Aid  has  been 
received  from  the  International  Bank  for  Reconstruction  and 
Development,  the  United  Kingdom,  the  United  States,  West 
Germany,  the  Soviet  Union,  Yugoslavia,  and  Kuwait.  Additional 
investment  or  credit  has  been  extended  by  several  private 
companies  abroad. 

The  immediate  and  major  area  for  expansion  of  agricultural 
production  for  commercial  markets  is  in  the  development  of 
irrigation  facilities.  The  principal  limitation  to  irrigation 
expansion  has  been  the  amount  of  water  available  during  the 
period  of  low  river  flow  from  January  through  mid-July  each 
year. 

The  recent  construction  of  two  dams — Roseires  and  Kashm 
El  Girba — tripled  the  storage  capacity  for  irrigation  water 
(table  2).  This  increased  water  supply  made  it  possible  for 
Sudan  to  double  the  annual  irrigated  crop  acreage  of  approxi- 
mately 2 million  acres  in  1965.  Along  with  expanded  acreage, 
this  increased  water  supply  allows  for  more  intensive  and 
improved  practices  on  current  cultivated  acreage. 

These  two  dams  will  increase  the  country’s  annual  storage 
supply  of  irrigation  water  by  4.0  billion  cubic  meters  (3.2  mil- 
lion acre-feet).  More  important,  they  will  make  it  possible  for 
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Sudan  to  utilize  its  annual  allotment  of  18.5  billion  cubic  meters 
(15.0  million  acre-feet)  in  accordance  with  the  1959  Nile  Waters 
Agreement  with  the  United  Arab  Republic.  Both  dams  will  also 
eventually  supply  hydroelectric  power. 

Roseires  Dam. — The  Roseires  Dam,  located  approximately 
300  miles  south  of  Khartoum  on  the  Blue  Nile,  was  officially 
inaugurated  on  December  10,  1966.  Its  cost  was  placed  at  $90 
million.  The  gross  storage  of  the  Roseires  Reservoir  is  2.7 
billion  cubic  meters  (2.2  million  acre-feet),  net  after  evaporation. 
The  reservoir  will  make  it  possible  to  more  than  double  the 
amount  of  water  now  available  for  use  during  the  annual  shortage 
(January  to  July). 

Officials  plan  to  use  the  water  from  the  Roseires  Reservoir 
to  convert  354,000  acres  from  restricted  to  unrestricted  pump 
irrigation  and  to  expand  the  total  area  under  pump  irrigation  by 
695,000  acres.  Water  will  be  available  also  to  extend  gravity 
irrigation  to  208,000  acres  of  land  adjoining  the  existing  Gezira- 
Managil  area  9/.  For  these  purposes,  only  approximately 
70  percent  of  the  available  water  supply  will  be  consumed.  Thus, 
the  country’s  irrigated  acreage  can  be  further  expanded  as  the 
need  arises  10/.  Moreover,  there  is  sufficient  good  land  avail- 
able for  this  purpose. 

Information  is  not  available  as  to  precisely  what  crops  are 
to  be  produced  with  this  additional  water.  In  addition  to  being 
used  to  expand  sugarcane  production,  it  will  probably  be  used  to 
irrigate  crops  similar  to  those  now  grown  in  the  Gezira — cotton 
(long  staple),  peanuts,  grains  (wheat  and  sorghum),  and  lubia 
(a  forage  legume).  It  should  be  noted,  however,  that  experimental 


9/  In  various  studies,  this  additional  area  is  listed  as  the 
Kenana  and  Rahad  Schemes. 

10/  Total  land  to  be  reclaimed  by  water  from  the  Roseires 
Dam  is  estimated  at  approximately  1.1  million  acres.  The 
Government  proposes,  however,  that  water  from  the  Roseires 
Dam  be  supplemented  by  water  from  a reservoir  to  be  built 
across  the  Rahad  River.  The  total  irrigated  area  could  then 
be  expanded  by  an  additional  467,000  acres. 
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work  is  being  undertaken  to  determine  the  feasibility  of  produc- 
ing new  crops  such  as  safflower,  sesame,  kenaf,  castor  seed, 
and  rice.  The  degree  to  which  new  crops  will  be  promoted 
depends  upon  their  ecological  and  agricultural  suitability  to  the 
area,  their  market  potential,  and  their  price  on  the  world 
market. 

Kashm  El  Girba  Project. --The  Kashm  El  Girba  develop- 
ment project,  located  approximately  400  miles  east  of  Khartoum 
on  the  Atabara  River,  includes  the  construction  of  a dam. 
Management  of  the  project  is  the  responsibility  of  the  Sudanese 
Ministry  of  Agriculture.  Its  goal  is  to  bring  some  520,000  acres 
under  cultivation.  It  was  initiated  in  1961  with  the  purpose  of 
providing  a resettlement  site  for  the  50,000  Nubians  displaced 
from  the  banks  of  the  Nile  at  Wadi  Halfi  by  the  rising  waters 
from  Egypt’s  new  High  Aswan  Dam.  The  first  settlers  from 
Wadi  Halfi  arrived  in  the  area  months  before  the  completion  of 
the  dam  in  1964.  By  the  end  of  that  year,  total  resettlement  had 
been  completed. 

Commercial  agriculture  patterned  after  that  of  the  Gezira, 
the  2-million-acre  irrigated  farm  located  between  the  Blue  and 
White  Niles  from  their  juncture  southward,  is  being  developed. 
Approximately  200,000  acres  were  already  under  plow  as  of  the 
1966/67  crop  season.  This  area  was  planted  to  an  intensive 
rotation  of  cotton  (upland  type),  wheat,  and  peanuts.  No  fallow 
is  permitted. 

Sizable  acreage  has  been  set  aside  for  sugar,  vegetable, 
and  sisal  production.  A refined  sugar  factory  with  an  annual 
production  capacity  of  60,000  tons  has  been  established. 

Upon  completing  the  resettlement  of  the  former  inhabitants 
of  Wadi  Halfi,  the  Government  started  a program  for  the  settle- 
ment of  nomadic  tribes.  Improved  grazing  and  watering  areas 
have  been  provided.  The  objective  of  this  undertaking  is  two- 
fold: (a)  to  more  fully  develop  the  existing  livestock  potential, 
and  (b)  to  have  the  seminomadic  tribesmen  provide  an  addi- 
tional source  of  manpower. 

The  Government  has  begun  preliminary  investigation  of 
one  other  project  that  would  bring  an  estimated  520,000  acres 
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of  land  under  irrigation.  In  the  south,  much  of  the  water  of  the 
White  Nile  is  lost  in  the  great  marshes  of  the  Sudd  region.  A 
proposal  has  been  made  to  bypass  this  area  by  constructing  a 
canal  some  180  miles  long.  Then  water  could  be  pumped  to  crops 
growing  along  its  banks. 

Other  projects. — Funds  for  major  development  are  being 
used  to  improve  the  transportation  system.  After  irrigation, 
rail  facilities  were  given  priority  during  the  first  phase  of  the 
development  program  (1960-67).  Better  facilities  were  provided 
in  the  central  zone  of  the  country  west  of  the  Nile,  and  extensions 
of  existing  facilities  were  made  into  the  south.  This  expansion 
helped  in  opening  up  new  land  and  made  larger  quantities  of 
grains,  oilseed,  and  livestock  available  for  export. 

The  second  phase  of  the  development  program  provides  for 
the  construction  of  farm-to-market  and  feeder  roads  in  the 
rainfed  areas.  In  addition  to  connecting  the  rainfed  producing 
areas  with  the  main  rail  line--virtually  the  only  means  of  trans- 
portation for  agricultural  commodities  destined  for  export — • 
these  roads  will  make  it  possible  for  more  modern  means  of 
transportation  to  replace  many  of  the  donkey  and  camel 
caravans. 

Programs  now  underway  to  develop  ponds  to  preserve  much 
of  the  rainfall  and  to  drill  wells  to  tap  underground  water  should 
encourage  continued  expansion  in  the  rainfed  cultivated  acreage. 
Supplemented  by  projects  to  improve  range  management,  they 
will  also  make  for  immediate  gains  in  the  livestock  industry. 

Other  programs  of  significance  to  the  agricultural  sector 
include  pilot  projects  for  mechanizing  crop  production;  for 
improving  research,  extension,  and  educational  institutions;  and 
for  promoting  alternative  cash  crops. 

FACTORS  DETERMINING  LAND  USE 

Major  projects  to  expand  agricultural  land  in  the  Nile 
Basin  have  been  explained  in  detail  in  the  preceding  section. 
The  matter  now  to  be  considered  is  what  alternatives  are  avail- 
able for  utilizing  these  resources.  Various  factors  will  obviously 
have  a bearing  on  what  crop  or  combination  of  crops  will  be 
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grown.  Among  these  are  the  availability  of  various  production 
inputs,  costs  and  returns,  and  demand  in  local  and  foreign 
markets. 

From  an  economic  point  of  view,  the  thought  is  to  make  the 
most  efficient  use  of  all  available  resources  and,  thereby, 
maximize  returns  both  to  the  individual  producers  and  the 
National  Governments. 

Even  if  it  were  within  the  scope  of  this  study  to  determine 
what  cropping  practices  would  best  meet  these  conditions, 
available  data  are  inadequate  for  such  an  undertaking.  Feasi- 
bility studies,  the  details  of  which  are  not  yet  available  to  the 
general  public,  have  been  made  of  only  a few  of  the  area’s 
development  projects.  Therefore,  it  is  only  possible  here  to 
assess  the  value  of  the  scanty  historical  data  relating  to  general 
practices  in  the  two  countries.  A rather  uniform  per  acre  yield 
level  prevails  throughout  the  entire  arable  area  of  the  UAR. 
On  the  other  hand,  there  is  a marked  contrast  in  Sudan  between 
the  productivity  of  rainfed  land  and  that  under  irrigation.  Ex- 
panded irrigated  acreage  will  be  responsible  for  the  major 
development  in  Sudan’s  agriculture  during  the  next  decade. 
Practices  in  the  Gezira  have  set  the  pattern  for  many  other 
irrigation  projects.  11/  The  Gezira  has  soils  similar  to  those 
in  new  areas  to  be  cultivated.  Crop  yields  and  production  costs 
are  also  considered  to  be  about  what  they  will  be  in  new  areas. 
Therefore,  the  Gezira  will  serve  as  a background  for  comments 
relating  to  practices  likely  to  be  followed  on  current  develop- 
ment projects  in  Sudan. 

Land,  Water,  and  Labor  Requirements 

Water  will  remain  a limitation  to  the  expansion  of  Egyptian 
agriculture.  This  is  illustrated  by  the  fact  that  the  additional 
water  to  be  made  available  by  current  development  projects  will 


11/  The  Gezira  Scheme  lies  between  the  Blue  and  White  Niles 
from  their  juncture  southward.  This  region  is  a flat  plain  of 
approximately  5 million  acres,  of  which  3 million  are  irrigable; 
almost  2 million  acres  are  under  gravity  irrigation.  It  is  the 
largest  single  enterprise  in  Sudan — the  central  factor  in  the 
economy. 
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average  only  3,410  cubic  meters  per  acre  each  year  for  the 
1.7  million  acres  to  be  reclaimed.  This  is  little  more  than  the 
quantity  needed  to  grow  one  cotton  crop  on  the  total  reclaimed 
acreage  or  to  plant  one-half  the  area  to  rice.  Obviously,  the 
total  area  will  not  be  planted  to  crops  requiring  large  quantities 
of  water.  Thus,  water  will  be  available  to  grow  more  than  one 
crop  per  year  on  much  of  this  area.  To  the  extent  that  the  re- 
clamation of  new  lands  will  not  immediately  absorb  the  added 
supply  of  water  from  the  High  Aswan  Dam  for  several  years, 
there  will  be  opportunity  for  converting  large  areas  to  crops 
requiring  much  water. 

The  relative  importance  of  land  and  water  utilization  for 
the  UAR’s  principal  crops  is  given  in  table  4.  After  consider- 
ation of  berseem  (an  Egyptian  clover),  the  primary  position  of 
cotton,  in  terms  of  land  use,  is  clearly  indicated  in  column  4. 
Although  planted  to  a smaller  acreage  than  corn,  cotton  has  a 
total  acre  per  month  figure  (acres  planted  times  months  of 
growing  season)  of  13.0  million,  compared  with  6.9  million  for 
corn.  This  is  due  to  the  longer  growing  season  for  cotton. 
Thus,  just  the  consideration  of  acreage  alone  tends  to  understate 
the  importance  of  cotton  in  the  rotation  relating  to  shorter 
growing  crops. 

After  cotton,  berseem  has  the  second  longest  growing 
season  of  all  annual  crops.  With  such  large  areas  planted  each 
year  to  berseem,  its  acre  per  month  figure  greatly  exceeds  that 
for  all  other  crops.  Its  total  water  requirements,  however,  are 
not  as  great  as  those  for  cotton.  In  addition  to  being  the  staple 
livestock  feed,  berseem  helps  maintain  soil  fertility  and  occupies 
an  important  place  in  the  cropping  rotation  followed  in  all  parts 
of  the  country.  It  is  used  sparingly  as  a green  manure  because  of 
the  great  demand  for  it  as  livestock  feed. 

As  significant  as  the  long  growing  season  is  the  fact  that 
among  summer  crops,  cotton  requires  relatively  little  water. 
The  production  of  rice  requires  approximately  twice  as  much 
water  per  acre  as  cotton.  Although  data  on  total  water  require- 
ments for  it  are  not  available,  sugarcane  is  also  known  to  be  a 
large  consumer  of  irrigation  water.  Berseem  is  about  twice  as 
expensive  in  terms  of  water  as  the  other  main  winter  crops, 
the  most  important  of  which  is  wheat. 
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Table  4. — Main  crops,  by  season,  and  water  requirements,  UAR,  1963 
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It  is  noteworthy  that  water  requirements  for  various  crops 
are  greatest  in  southern  Egypt.  The  preliminary  result  of  recent 
water  utilization  experiments  would  indicate  that  the  difference 
in  total  requirements  in  southern  Egypt  and  in  the  delta  varies 
as  much  as  10  to  30  percent.  Sugarcane  is  an  extreme  example 
of  a crop  which  has  high  water  requirements  and  is  cultivated 
primarily  in  southern  Egypt.  It  is  generally  believed  that  high 
relative  humidity  and  heavy  early  morning  fogs  are  of  some 
importance  to  crop  production  in  the  delta.  The  humidity  varies 
throughout  the  growing  season;  it  increases  from  a minimum  in 
the  spring,  the  early  months  of  cotton  growth,  to  a maximum  in 
the  fall. 

The  Egyptian  farmer  has  adopted  a system  of  regular  crop 
rotation  to  help  maintain  soil  fertility  and  yields.  It  is  basically 
built  around  a 3-year  rotation,  the  general  details  of  which  are 
given  in  table  5.  Since  multicropping  is  practiced,  only  a 
general  description  of  the  rotation  can  be  given.  Cotton  is 
given  priority  in  the  first  year,  followed  in  the  second  and  third 
years  by  either  berseem,  winter  cereals,  or  vegetables.  In  the 
rotation,  summer  cereals--eorn,  rice,  and  millet--or  short 
crops  of  winter  berseem  take  up  most  of  the  remainder  of  the 
crop  season.  Variation  of  a 2-  or  4-year  rotation  will  be  found 
in  the  sugar  lands  and  in  small  areas  of  the  better  lands  of  the 
delta. 

Soil  structure  will  also  have  some  bearing  on  the  most 
productive  use  of  newly  reclaimed  lands  12/.  Cotton  and  the 
principal  cereals  grown  in  the  UAR  give  highest  yields  when 
planted  in  the  heavy  black  soils  of  the  delta,  which  are  made  up 
of  a large  percentage  of  clay.  Most  of  the  land  to  be  reclaimed 
is  located  along  the  edges  of  the  desert  and  is  similar  to  sandy 
loam  in  texture.  These  soils  are  not  as  fertile  as  the  clay  soil, 
but  they  have  excellent  drainage  and  reportedly  produce  fair  crops. 
They  give  best  yields  for  peanuts,  melons,  citrus,  and  vegetables. 


12/  At  best,  newly  reclaimed  land  must  be  considered  mar- 
ginal. This  land  is  sandy  in  texture  and  requires  a large  volume 
of  water  for  irrigation.  Recent  studies  have  shown  that  in  the 
UAR,  from  8 to  12  years  are  required  to  build  its  fertility  up  to 
normal  levels  (20). 
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Table  5. — Basic  crop  rotation  in  the  UAR 


Season 

and 

month  1/ 


First  ’ Second 

year  ’ year 


Third  * Fourth 

year  ' year 


Winter: 


November.  . 
December.  . 


Berseem 
2/  or 
fallow 


January  . . . 
February  . . 
Summer: 


Berseem 
2/  or 
fallow 


Wheat, 
Barley, 
vegetables, 
or  berseem 
3/ 


Wheat, 
Barley, 
vegetables, 
or  berseem 
3/ 


March 
April . 
May.  . 
June  . 
Autumn: 
July,  . 
August 


Cotton 


Cotton 


Rice 

Rice 

or 

or 

corn 

corn 

September  . 


October  . . . 


1/  October  31  is  the  official  end  of  a crop  year. 
2/  Short  crop. 

3/  Main  crop. 


The  quantity  of  water  used  is  not  entirely  left  to  the 
individual  farmer.  All  dams,  barrages,  regulators,  and  canals 
are  owned  and  maintained  by  the  Government.  The  Government 
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also  controls  the  distribution  of  water,  and  thereby  keeps  waste 
to  a minimum  and  obviates  inequity  which  might  otherwise 
result  from  local  and  sectional  rivalries.  Irrigation  inspectors 
coordinate  plans  for  the  seasonal  water  budget  and  programs  of 
control  at  the  various  barrages,  taking  into  account  the  acreage 
under  the  principal  crops,  the  specific  needs  of  these  crops,  and 
the  amount  of  water  available  at  any  given  time. 

In  the  past,  the  agricultural  labor  supply  appears  to  have 
been  always  more  than  sufficient  in  all  sections  of  the  country. 
Under  the  present  cropping  system,  there  are  only  two  rush 
periods  for  farm  laborers.  The  first  comes  in  May  and  June, 
when  wheat  and  barley  must  be  harvested,  and  the  second  from 
July  to  October,  the  main  cottonpicking  season.  The  relative 
requirements  of  labor  by  various  crops  can  be  obtained  in  part 
from  appendix  tables  27-33.  They  show  that  returns  to  labor 
used  in  cotton  production  are  approximately  4 times  returns  to 
labor  used  in  wheat  production. 

The  Egyptian  agricultural  labor  force  has  centuries  of  ex- 
perience on  the  land;  the  supply  of  hired  labor  is  usually  large  in 
relation  to  demand.  It  is  believed  to  be  more  than  adequate  for 
work  needed  on  the  new  lands.  This  is  true  even  for  such  labor 
intensive  crops  as  cotton  and  vegetables.  Traditionally,  the  cost 
of  Egyptian  labor  has  been  relatively  low  when  compared  with 
that  of  other  production  inputs.  While  wages  received  by  Egyptian 
farmworkers  still  remain  low,  they  have  increased  in  recent 
years  because  of  newly  enacted  minimum  wage  laws.  It  should  be 
noted,  however,  that  some  difficulties  could  be  encountered  in 
getting  adequate  labor  to  move  to  the  new  lands. 

As  previously  noted,  land  available  for  agricultural  expan- 
sion is  not  the  main  problem  in  Sudan.  Admittedly,  much  of  the 
Sudanese  land  suited  for  agricultural  production  is  a great 
distance  from  the  Nile  or  its  tributaries.  Soil  surveys  have 
shown  that  much  of  it  could  be  as  productive  as  that  along  the 
banks  of  the  Nile.  Therefore,  newly  reclaimed  lands  should  give 
yields  comparable  to  those  in  current  irrigated  areas. 

Lately  farmers  have  tried  especially  hard  to  use  increasing 
supplies  of  the  additional  water  -available  on  land  already  under 
cultivation.  Intensification  has  come  through  more  use  of  land 
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which  would  otherwise  lie  fallow  for  the  full  year.  But  the  level 
of  intensification  now  in  Sudan  is  by  no  means  comparable  to  that 
in  the  UAR.  Intensified  efforts  have  made  for  more  efficient  use 
of  the  main  canals,  and  thereby  reduced  to  some  extent  capital 
outlays  required  for  digging  new  canals. 

Experimental  work  on  a more  intensive  rotation  now  under- 
way in  the  Gezira  is  likely  to  set  the  future  pattern  of  land  use  in 
Sudan.  A 4-course  (actually  an  8-course)  rotation  is  practiced  in 
the  Gezira,  the  basic  form  of  which  is  given  in  table  6.  While  this 
rotation  is  wasteful  with  regards  to  land  use,  it  has  been  generally 
successful  in  maintaining  yields  of  most  crops  at  an  acceptable 
level  and  in  controlling  weeds  and  disease. 


Table  6. — Rotation  system  of  the  Gezira  in  Sudan  1/ 


Period 

Plots  2J 

1 : 

2 : 

3 : 

4 : 

5 : 

6 : 

7 : 

8 

First  year  . . 

C 

F 

F 

D 

F For  L 

C 

F 

Second  year.  . 

F 

C 

F 

For  L 

C 

F 

F 

D 

Third  year  . . 

D 

F 

C 

F 

F 

C 

F For  L 

Fourth  year.  . 

For  L 

F 

F 

C 

D 

F 

C 

F 

Fifth  year.  . . 

F 

C 

D 

F F or  L 

F 

F 

C 

Sixth  year.  . . 

C 

F 

F or  L 

F 

F 

C 

D 

F 

Seventh  year  . 

F 

D 

F 

C 

C 

F ForL 

F 

Eighth  year.  . 

F 

For  L 

C 

F 

F 

D 

F 

C 

1/  This  rotation  is  practiced  only  in  the  Gezira,  and  since  1960 
has  included  small  acreages  of  wheat  and  peanuts.  A 6-course 
rotation  is  practiced  in  Managil  and  pump  schemes. 


2/  Symbols:  C - Cotton,  F - Fallow,  D - Durr  a,  and  L - Lubia. 
Note:  Holdings  normally  cover  40  feddans  (41.5  acres),  but 
recently  many  tenancies  have  been  subdivided  and  now  over  one- 
half  are  of  20  feddans. 
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To  promote  greater  intensification,  a 3-course  (actually 
6-course)  rotation  is  practiced  on  the  latest  800,000  acres  to  be 
placed  under  irrigation  in  the  Gezira.  13/  The  sequence  is  as 
follows:  Cotton  - durra  (sorghum)  - fallow  - cotton  - lubia  (pulses) 

or  durra-fallow. 

In  addition  to  making  for  greater  crop  acreage  for  a given 
time  period,  the  3-course  rotation  provides  more  compactness 
and,  thereby,  makes  for  easier  supervision. 

Extensive  studies  are  now  underway  to  determine  which 
rotation  offers  the  greatest  advantages  in  the  long  run.  Indica- 
tions are  that  the  3-course  rotation  will  be  followed  on  land 
reclaimed  by  waters  from  the  Roseires  Dam. 

The  length  of  the  growing  season  does  not  severely  restrain 
land  use  in  Sudan,  since  multicropping  is  not  practiced.  Of  far 
greater  importance  in  the  past  has  been  the  lack  of  a perennial 
storage  facility  for  water.  Completion  of  the  Roseires  Dam 
provides  some  relief  from  this  situation. 

In  the  past,  tree  crops  could  not  be  grown  in  the  Gezira 
because  of  the  lack  of  an  annual  water  supply.  In  light  of  the 
increased  water  potential,  consideration  is  now  being  given  to 
what  role  tree  crops  might  play  in  areas  to  be  irrigated. 

A cropping  pattern  has  developed  in  Sudan  which  permits 
the  greatest  use  of  the  Nile’s  water  from  July  through  September, 
a period  known  as  the  high  Nile.  This  pattern  is  illustrated  by 
the  months  of  planting  and  harvesting  for  the  main  crops  grown 
in  the  Gezira  given  in  table  7.  With  a more  adequate  supply  of 
water  now  available  throughout  the  entire  year,  some  changes  in 
the  cropping  pattern  are  indicated.  Early  sowing,  not  feasible 
before  the  dam’s  construction,  will  raise  yields  of  some  crops 
substantially,  as  has  been  demonstrated  in  trials  by  the  Gezira 
Agricultural  Research  Board. 

Of  all  crops  grown  in  the  Gezira,  cotton  utilizes  the 
greatest  amount  of  water.  It  consumes  twice  that  required  for 


13/  Managil  Scheme. 
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Table  7. --Sudan:  Main  crops  of  the  Gezira,  by  season,  and  water 

requirements 


Crop 

Planting 

period 

Harvesting 

season 

Water 

requirements 
per  acre 

Cubic  meters 

Cotton 

August 

January/ February 

5,600 

Durr  a (sorghum)  . 

July 

O ctober  / N o vember 

2,300 

Lubia  (pulse)  l/.  . 

September 

March 

2,800 

Peanuts 

July 

October 

2,000 

Wheat 

November 

February/ April 

2,250 

1/  Lubia  and  other  forage  crops. 

Source:  (30). 

pulses,  the  second  largest  user.  The  additional  water  made 
available  to  Sudan  by  the  1959  Nile  Waters  Agreement  is  equiv- 
alent to  that  needed  to  irrigate  2.5  million  acres  of  cotton. 

There  exists  within  the  Gezira  area  a supply  of  trained 
manpower  well  acquainted  with  the  basic  practices  involved  in 
the  irrigation  of  land.  It  is  not  possible  to  put  a precise  numer- 
ical value  on  the  size  or  on  the  potential  working  output  of  this 
labor  force.  In  the  past,  however,  it  has  had  to  be  supplemented 
by  migratory  workers. 

Some  estimates  place  the  proportion  of  work  performed  by 
hired  labor  in  the  main  irrigation  projects  as  high  as  50  percent 
during  the  planting  and  harvesting  season  for  cotton  (29).  There 
are  two  reasons  why  such  a large  percentage  of  the  work  is  done 
by  hired  labor.  One  is  that  the  labor  supply  within  the  farmer’s 
family,  even  if  more  efficiently  utilized,  is  inadequate  during 
these  periods.  The  other  is  that  strongly  rooted  social  traditions 
have  had  a considerable  influence  in  promoting  the  use  of  hired 
labor. 
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Maintaining  a continuous  supply  of  adequate  labor  is  a 
matter  of  concern.  Migrant  workers  from  neighboring  countries 
will  continue  to  be  of  importance.  A rapidly  growing  population, 
at  a rate  close  to  3 percent  each  year,  should  provide  some 
relief.  Provision  of  more  incentives  should  also  help.  Labor 
needed  for  new  irrigation  projects  and  to  intensify  work  on 
current  cultivated  land  is  not  likely  to  be  provided  this  way. 
Thus,  the  prospect  of  an  inadequate  labor  supply  must  be  con- 
sidered in  appraising  Sudan’s  development  projects. 

Costs  and  Returns 


From  an  economic  point  of  view,  the  cropping  pattern  to 
be  followed  on  new  lands  will  be  determined  to  a large  degree 
by  net  returns  from  the  various  crops.  The  extent  to  which  this 
will  be  true,  however,  will  depend  on  future  Government  policies. 
Wheat  and  cotton  production  in  the  United  Arab  Republic  illus- 
trates the  influence  of  government  policy  on  comparative  returns. 
14/  Moreover,  Hansen  and  Marzouk  (10,  p.  53)  have  noted  certain 
rigidities  in  Egyptian  agricultural  operations  due  to  social  and 
technical  considerations  which  tend  to  impede  the  shift  from  one 
commodity  to  another  solely  on  the  basis  of  net  returns. 

Although  little  precise  information  on  comparative  costs 
and  returns  for  fruits  and  vegetables  is  available,  there  is  a 
general  belief  among  agricultural  specialists  that  these  com- 
modities will  prove  increasingly  more  profitable  in  the  future. 
Much  of  this  belief  is  no  doubt  based  upon  the  general  success 
the  UAR  has  had  during  the  last  decade  in  developing  rather 
productive  citrus  groves  and  vegetable  gardens  on  highly  sandy 
soils. 


A summary  of  returns  to  land  and  management  for  major 
crops  in  the  UAR  for  1962  and  1963  are  given  in  table  8.  A more 


14/  Since  1955,  a system  of  acreage  control  has  been  in  effect 
for  cotton  and  wheat.  In  any  given  year,  not  more  than  one-third 
of  the  total  cultivated  land  may  be  planted  to  cotton  and  not  less 
than  one-third  to  wheat.  Yet,  cotton  gives  a much  higher  net 
return  to  labor,  land,  and  management  than  wheat  (appendix 
tables  28  and  31). 
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Table  8. — Returns  to  land  and  management,  by  crop,  UAR,  1962 

and  1963 


Crop 


1962  1/ 


1963  2/ 


Dollars  per  acre 


Onions : 199.50  201.10 

Cotton : 136.90  128.90 

Sugarcane : 130.10  124.70 

Peanuts : 98.70  74.20 

Wheat : 58.40  52.87 

Rice : 62.50  50.50 

Sesame : 62.45  51.50 

Corn : 28.25  25.15 


1/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

Source:  (19). 

detailed  listing,  by  items  making  up  income  and  expenses  for 
these  crops,  is  given  in  appendix  tables  27-33. 


Onion  production,  giving  a net  return  of  approximately 
$200  per  acre,  provides  the  greatest  returns  to  land  and  manage- 
ment of  all  crops  considered.  This  is  significant  in  that  increased 
acreage  can  be  planted  to  onions  during  the  winter  months  without 
competing  in  the  rotation  with  the  two  next  most  profitable 
annual  crops--cotton  and  peanuts.  The  advantageous  position 
Egyptian  onions  have  had  in  the  European  market  is  also  im- 
portant. Climatic  conditions  are  such  that  Egyptian  onions 
mature  early  and  are  therefore  available  for  export  before  those 
in  other  major  exporting  countries. 

Cotton  is  by  far  more  profitable  than  the  UAR’s  two  other 
major  field  crops,  wheat  and  corn.  During  1962  and  1963,  cotton 
provided  an  average  return  of  $133  per  acre,  as  compared  with 
$55  for  wheat  and  $27  for  corn.  On  the  basis  of  data  available, 
sugarcane  and  peanuts  give  substantially  greater  returns  than 
wheat.  Returns  for  rice  and  sesame  compare  favorably  with 
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those  for  wheat  and  are  substantially  above  those  for  corn.  In 
fact,  returns  per  acre  for  corn  are  the  lowest  of  all. 

Data  on  comparative  costs  and  returns  do  not  reveal  the 
entire  role  or  importance  of  fruits  and  vegetables  in  the  UAR’s 
total  agricultural  economy.  Corn  is  the  principal  staple  food  in 
the  rural  areas.  As  a food  grain,  it  is  more  important  than 
wheat.  Therefore,  in  the  rotation  system,  corn  is  more  impor- 
tant as  a subsistence  crop  than  as  a commercial  crop.  Rice, 
corn,  and  cotton  compete  for  irrigation  water  during  the  same 
months  of  the  year.  On  the  other  hand,  wheat  competes  more 
directly  with  cotton  for  land  and  not  for  irrigation  water.  An 
area  once  planted  to  either  of  these  crops  cannot  be  planted  to 
the  other  during  the  same  crop  year.  It  is  these  relationships, 
along  with  net  returns,  that  will  have  a bearing  on  the  choice  of 
crops  to  be  grown  on  new  lands  in  the  United  Arab  Republic. 

As  for  Sudan,  the  best  picture  that  can  be  pieced  together 
clearly  indicates  that  of  all  crops  grown,  cotton  has  consistently 
provided  the  highest  net  returns.  Tenants  in  the  Gezira  received 
an  average  annual  net  return  of  $130  per  acre  from  1951  to  1961. 
After  cotton,  the  peanut  crop  is  the  one  most  likely  to  yield  the 
highest  net  returns  per  irrigable  acre.  There  is  little  difference 
between  returns  for  durra  and  those  for  wheat.  Returns  for  lubia 
(a  pulse  crop)  are  extremely  low,  compared  with  those  for  other 
crops.  Its  foliage  is  cut  once  or  twice  or  grazed  for  fodder,  and 
before  the  final  grazing-off,  a crop  of  beans  is  taken.  The  lubia 
crop  is  often  used  to  attract  cottonpickers  to  the  area  being 
offered  as  grazing  for  their  animals. 

Average  gross  and  net  returns  to  tenants  in  the  Gezira 
for  main  crops  are  given  in  table  9. 

Local  and  Foreign  Markets 

Cotton  is  by  far  the  most  important  agricultural  export 
from  the  UAR  and  Sudan.  Table  10  shows  that  exports  of  raw 
cotton  account  for  approximately  three-fourths  of  total  agricul- 
tural exports  from  the  UAR  and  for  60  percent  from  Sudan. 
In  fact,  it  is  more  important  in  the  UAR  because  textiles  are 
considered  an  industrial  export.  The  growing  importance  of 
rice  in  the  UAR  and  oilseeds  in  Sudan  as  export  crops  is  also 
illustrated  in  tables  11  and  12. 
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Table  9. — Sudan:  Estimated  gross  and  net  returns  for  main  crops 

grown  in  the  Gezira  1/ 


Returns 

Crop 

Gross 

Net 

Cotton 

— Dollars  per  acre 

193 

130 

Peanuts 

71 

48 

Wheat 

52 

27 

Durr  a (sorghum).  . . 

33 

24 

Lubia  (pulse) 

16 

11 

1/  Based  on  average  harvest  and  price  from  1951  to  1961. 


Table  10. — Percentage  select  commodity  exports  represent  of 
total  agricultural  exports,  UAR  and  Sudan 


Country  and 
commodity 

1955-58 

average 

1964  1/ 

• • 

• • 

1966  3/ 

Percent  - - 

UAR: 

Cotton 

85 

74 

79 

Rice 

4 

19 

12 

Fresh  vegetables  . 

3 

4 

6 

Sudan: 

Cotton 

59 

60 

n.a. 

Oilseeds  2/ 

12 

20 

n.a. 

Hides  and  skins  . . 

2 

2 

n.a. 

Feed  grains 

— <=— 

2 

n.a. 

1/  1963  data  for  Sudan. 

2/  Includes  vegetable  oils. 

3/  January  through  November. 
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Land  use  in  theUAR  and  Sudan  is  determined  by  an  agricul- 
tural policy  which  places  great  emphasis  on  the  production  and 
foreign  sale  of  cotton.  Cotton  is  not  only  the  chief  economic  link 
of  these  two  countries  with  the  outside  world,  but  is  also  by  far 
the  most  valuable  cash  crop  grown  in  terms  of  income  derived 
locally. 

In  addition  to  fitting  well  into  the  economies  of  the  two 
countries,  cotton  grows  well  under  the  prevailing  climatic  con- 
ditions and  on  the  heavy  black  clay  soils  along  the  banks  of  the 
Nile.  Furthermore,  a highly  specialized  labor  force  is  not  re- 
quired for  cotton  cultivation.  Cotton  is  also  easy  to  store  and  to 
transport,  essentials  for  Sudanese  and  Egyptian  cash  crops. 

Cotton  production  within  the  Nile  Basin  is  limited  almost 
solely  to  G.  Barbadense,  or  a cotton  commonly  called  Egyptian 
cotton.  15/  Only  recently  has  Sudan  undertaken  a program  to 
increase  the  small  quantity  of  G.  Hirsutum,  or  American  upland, 
cultivated  in  various  parts  of  the  country.  The  continued  pro- 
motion of  Egyptian  cotton  can  be  explained  in  part  by  the  com- 
parative advantage  enjoyed  by  the  UAR  and  Sudan  over  major 
producers  because  of  environmental  factors.  Coupled  with 
favorable  growing  conditions  has  been  the  price  advantage  enjoy- 
ed by  extra-long  staple  varieties  in  the  international  cotton 
markets. 

The  principal  physical  properties  of  Egyptian  varieties  that 
contribute  to  their  utility  as  the  highest  quality  cotton  for  the 
manufacture  of  textiles  are:  (1)  extra  length  of  staple,  (2) 
exceptional  strength  of  fiber,  and  (3)  high  luster.  To  spinners, 
advantages  of  the  use  of  extra-long  staple  over  use  of  short- 
staple  cotton  are  mainly  (1)  increased  yarn  strength,  particularly 
in  the  finer  yarns;  (2)  improved  luster  and  general  appearance 
of  yarns  and  fabrics,  especially  in  fine  plied  or  fold  yarns;  and 
(3)  lower  processing  costs,  even  for  the  coarser  yarns. 


15/  In  official  reports  and  estimates  by  the  Egyptian  Ministry 
of  Agriculture,  Egyptian  cotton  varieties  are  generally  classified 
by  staple  length  into  three  groups:  (1)  Extra-long  staple  (over 
13/8  inches),  (2)  medium- long  staple  (1  1/4  to  1 3/8  inches),  and 
(3)  ordinary-to  medium-long  staple  (1  1/8  to  1 3/16  inches)  (1). 
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The  use  of  longer  staple  cottons  in  the  finest  and  strongest 
yarns  has  tended  to  decrease  in  recent  years.  Furthermore, 
recent  studies  have  noted  that  prospects  for  world  trade  in  raw 
cotton  or  textiles  are  not  very  favorable  (3).  Cotton  fibers 
received  increased  competition  from  synthetics  during  the  last 
decade.  In  some  instances,  certain  technological  developments 
that  permit  synthetic  and  cotton  blends  have  tended  to  reduce  the 
overall  demand  for  raw  cotton.  There  are  few  indications  that 
this  trend  will  change  in  the  near  future. 

The  world  market  for  Egyptian  cotton  has  been  further 
aggrevated  by  the  rapid  rise  in  acreage  planted  to  these  varieties 
since  1945.  During  World  War  II,  production  in  Sudan  more  than 
tripled  and  more  than  doubled  in  the  UAR.  At  the  same  time, 
production  increased  substantially  in  the  United  States,  Peru, 
and  other  smaller  producing  countries. 

The  increased  production  of  extra-long  staple  cotton  has 
been  absorbed  in  the  world  market  at  prices  which,  in  relation 
to  prices  for  other  growths  of  cotton  since  the  mid-1950’s,  have 
steadily  declined.  Exports  of  extra-long  staple  cotton  averaged 
13  percent  of  the  world’s  exports  of  all  cotton  in  1958-62,  com- 
pared with  over  11  percent  in  the  late  1940’s.  The  big  decrease 
in  prices,  which  accompanied  the  relatively  small  increase  in 
marketing  of  Egyptian  cotton,  indicates  a drop  in  world  demand 
for  these  fine  cottons. 

These  factors  will  obviously  have  some  bearing  on  future 
land  use  in  the  UAR  and  Sudan.  Sudan  has  already  undertaken 
a program  to  establish  American  cotton  in  the  Kashm  El  Girba 
area.  The  shorter  staple  varieties  are  still  prohibited  in  the 
UAR,  but  the  UAR  has  attempted  to  cope  with  the  declining  de- 
mand for  extra-long  staple  cotton  by  using  larger  quantities 
locally  for  the  manufacture  of  textiles  for  export  (table  11). 
There  are  some  indications  that  in  1966  the  UAR  exported  slightly 
over  two-thirds  of  the  total  amount  of  cotton  produced,  compared 
with  75  percent  during  1957-59. 

A positive  factor  in  cotton’s  favor  is  the  recently  estab- 
lished International  Institute  of  Cotton.  To  bolster  the  com- 
petitive position  of  cotton  in  relation  to  that  of  synthetic  fibers, 
extensive  international  research  and  promotion  programs  are 
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Table  11. — Production  and  net  trade  of  selected  commodities,  UAR,  average  1957-59, 

annual  1964-66 


Commodity  and 

Production 

Net  trade 

‘Supply  avail- 

Net  trade 
as  per- 

period 

Imports 

Exports 

able  tor 
‘domestic  use 

centage  of 
production 

- 1,000  metric  tons  - 

Percent 

Main  export  crops 
Cotton: 

Average  1957-59.  . 

436 

-325 

111 

75 

1964  

504 

-261 

243 

52 

1965  

518 

-296 

222 

57 

1966  

479 

-325 

154 

68 

Rice  (paddy): 

Average  1957-59.  . 

1,396 

-375 

1,021 

27 

1964  

2,036 

-812 

1,224 

39 

1965  

1,862 

-508 

1,355 

27 

1966  

2,000 

-693 

1,307 

35 

Onions: 

Average  1957-59.  . 

501 

-168 

333 

34 

1964  

646 

-188 

458 

29 

1965  

670 

-170 

500 

25 

1966  

690 

-185 

505 

27 

Peanuts  (unshelled): 

Average  1957-59.  . 

33 

-9 

24 

27 

1964  

46 

-7 

39 

15 

1965  

50 

-7 

43 

14 

1966  

56 

-6 

50 

11 

Main  import  crops 
Wheat: 

Average  1957-59.  . 

1,441 

1/  +1,107 

2,548 

77 

1964  

1,499 

1/  +1,888 

3,387 

126 

1965  

1,600 

1/  +2,077 

3,677 

136 

1966  

Corn: 

1,620 

1/  +2,500 

4,120 

154 

Average  1957-59.  . 

1,584 

+ 80 

1,664 

5 

1964  

1,934 

+ 425 

2,359 

22 

1965  

2,100 

+ 220 

2,320 

10 

1966  

2,200 

+ 237 

2,437 

11 

Cottonseed: 

Average  1957-59,  . 

826 

+ 16 

842 

2 

1964  

912 

3/ +304 

1,216 

33 

1965  

975 

3/ + 330 

1,305 

1,330 

34 

1966  

Sesame; 

900 

3/  + 430 

48 

Average  1957-59.  . 

15 

+ 3 

18 

20 

1964  

23 

+ 7 

30 

30 

1965  

22 

+ 7 

29 

32 

1966  

2/  23 

+ 15 

38 

65 

1/  Includes  wheat  equivalent  of  flour  imported. 
2/  Estimated. 

3/  Seed  equivalent  of  oil  imports. 
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being  initiated  under  its  auspices.  There  is  general  belief  that 
broadening  research  and  promotion  programs  in  western  and 
certain  Asian  countries  are  sure  to  benefit  all  cotton.  The 
actual  impact  of  these  efforts  remains  to  be  seen,  however, 
especially  the  impact  on  consumption  of  Egyptian  cottons. 

The  more  favorable  prospects  for  economies  of  the  UAR 
and  Sudan  are  the  growing  markets  for  foods  due  to  rising  pop- 
ulation and  an  expected  increase  in  per  capita  income  in  both 
these  and  other  countries.  Prices  for  Nile  Basin  products  such 
as  wheat,  durr a,  rice,  vegetables,  citrus,  and  livestock,  therefore, 
may  be  assumed  to  rise  rather  than  decline  over  the  next 
decade  or  so.  As  in  the  past,  most  of  these  products  will  be 
consumed  locally  at  prices  not  directly  related  to  corresponding 
world  prices. 

Developing  market  opportunities  both  locally  and  abroad 
for  these  products  account  for  a newly  emerging  trend  that  will 
undoubtly  have  increased  influence  in  determining  future  cropping 
patterns  in  the  UAR  and  Sudan.  Table  11  indicates  that  already 
in  the  UAR  the  expansion  in  rice  and  onion  production  is  of 
sufficient  magnitude  to  allow  for  greater  exportation  and  local 
consumption  simultaneously.  Although  complete  data  are  not 
available,  a similar  situation  is  believed  true  for  citrus.  On 
the  other  hand,  demand  for  wheat  in  both  countries  and  for  oil- 
seed, coarse  grain,  and  livestock  products  in  the  UAR  continues 
to  exceed  local  production. 

The  UAR  grows  a relatively  wider  range  of  fruits  and 
vegetables  for  export  than  Sudan.  Future  limitation  to  the 
increase  in  exports  from  both  countries  must  be  considered  one 
of  demand  rather  than  production  potential.  There  are  factors, 
however,  adverse  to  greatly  increased  exports  of  fruits  and 
vegetables  in  the  immediate  future.  They  apply  with  varying 
force  to  the  different  countries  and  different  commodities,  but 
are  of  a general  nature.  The  perishability  of  these  products  is 
certainly  a factor  to  be  considered.  Distance  from  the  major 
importing  areas  of  Western  Europe,  poor  transportation  and 
communication  links,  and  inadequate  cold  storage  facilities  all 
combine  to  make  a formidable  obstacle,  even  if  it  is  one  that  can 
be  overcome  in  time.  Prospects  for  exporting  vegetables  to 
Europe  depend  partly  on  the  selection  of  varieties  more  suitable 
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to  consumers’  tastes  in  that  area.  Excess  supplies  from  other 
exporting  countries  could  make  for  a downward  pressure  on 
prices  in  the  world  market  for  fruits  and  vegetables.  Finally, 
access  to  markets,  particularly  those  in  the  EEC,  may  become  a 
more  serious  factor  militating  against  an  expansion  of  exports  (3). 

There  are  also  favorable  factors,  and  the  outlook  is  not 
as  bleak  as  the  last  paragraph  may  suggest.  Both  countries 
have  recently  established  drying  plants  to  keep  certain  fruits 
from  spoiling  rapidly.  Other  forms  of  processing,  such  as 
freezing,  canning,  or  the  preparation  of  juices,  are  already 
in  their  beginning  stages  in  the  UAR  and  might  be  more  widely 
introduced.  Seasonal  differences  could  be  exploited  by  taking 
advantage  of  the  slackening  of  import  restrictions  into  the  EEC 
during  the  “off-season”  of  winter  and  spring.  Furthermore, 
with  improved  marketing  efficiency,  neighboring  Middle  East 
countries  could  become  important  markets. 

Oilseed  production  in  the  Nile  Basin  has  increased  tre- 
mendously in  recent  years.  With  greater  cotton  production 
has  come  an  increase  in  cottonseed  output.  In  Sudan,  pro- 
duction of  cottonseed  and  peanuts  combined  practically  doubled 
between  1958  and  1965,  and  sesame  production  has  increased 
considerably  (table  12).  This  expansion  has  been  sufficient 
to  fill  the  growing  demand  for  vegetable  oils  within  Sudan 
and  to  permit  the  export  of  oilseeds.  The  UAR , on  the  other 
hand,  is  a growing  net  importer  of  oilseeds. 

Agricultural  specialists  think  that  a sizable  acreage  of 
the  newly  developed  land  within  the  Nile  Basin  will  be  planted 
to  oilseeds.  It  also  seems  justified  to  assume  a substantial 
increase  in  oilseed  processing  in  both  countries.  In  the  past 
Sudan  has  exported  very  little  oil,  but  a surplus  supply  of  oil- 
seeds. A recent  study  of  the  vegetable  oil  situation  in  the 
Middle  East  concludes,  however,  that  the  percentage  of  surplus 
oilseeds  exported  from  Sudan  as  oil  could  be  increased  by  more 
than  40  percent  by  1975  (3). 

The  value  of  exports,  by  country  and  by  product  groups, 
is  shown  in  table  13.  The  largest  share  of  Sudan’s  oilseed 
exports  goes  to  European  countries;  sizable  quantities  go  to  the 
UAR  and  Lebanon.  As  a region,  the  Middle  East  is  a net  importer 


37 


Table  12. — Sudan:  Production  and  net  trade  for  selected  commodities,  average 

1957-59  and  annual  1964-66 


Commodity  and 

Production 

Net  trade 

‘Supply  avail- 
able  for 
‘ domestic  use 

Net  trade 
as  per- 

period 

Imports 

Exports 

centage  of 
production 

- 1,000  metric  tons  - 

Percent 

Main  export  crops 
Cotton:  1/ 

Average  1957-59. 

101 

2/  -120 

— 

— 

1964  

152 

2/  -173 



_ _ 

1965  

163 

-117 

46 

72 

1966  . 

169 

-106 

63 

63 

Durr  a (sorghum): 

Average  1957-59  . 

1,155 

-54 

1,101 

5 

1964  

1,320 

1,325 

800 

-69 

1,251 

5 

1965  . 

-112 

1,213 

8 

1966  

n.a. 

Peanuts  (unshelled): 

Average  1957-59  . 

125 

-77 

48 

62 

1964  

277 

-216 

61 

78 

1965  

280 

-216 

64 

77 

1966  

170 

n.a. 

« — 

Cottonseed: 

Average  1957-59  . 

194 

-133 

61 

68 

1964  

285 

-147 

138 

52 

1965  

318 

-145 

173 

46 

1966  

295 

-157 

138 

53 

Sesame: 

Average  1957-59  . 

138 

-39 

99 

28 

1964  

170 

-101 

69 

59 

1965  ....  

175 

-71 

104 

41 

1966  

180 

n.a. 

_ __ 



Main  import  crops 
Wheat: 

Average  1957-59 

27 

+ 88 

115 

326 

1964  

37 

3/  +112 

149 

303 

1965  

56 

3/ +115 

171 

205 

1966  

63 

3/  +107 

170 

170 

1/  Trade  data  do  not  reflect  illegal  sales  across  border. 

2/  Net  trade  exceeds  production,  indicating  withdrawal  from  stocks. 
3/  Includes  wheat  equivalent  of  flour  imported. 
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Table  13. — Value  of  exports  of  oilseeds  and  oilseed  products, 
1958,  1962,  1964  and  projected  value  for  1975,  UAR  and  Sudan 


Country  and 
commodity 

1958 

1962 

1964 

1975  1/ 

- — Million  dollars  - - - 

UAR: 

Oilseeds  .... 

3.3 

2.1 

2.5 

__ 

Oils  ....... 

.5 

.6 

.2 

Oilcakes  .... 

2.2 

1.5 

9.0 

29.9 

Total.  .... 

6.0 

4.2 

10.2 

29.9 

Sudan: 

Oilseeds  .... 

21.6 

41.4 

50.0 

60.6 

Oils  ....... 

2.3 

3.2 

20.5 

Oilcakes  .... 

3.4 

7.1 

11.2 

14.6 

Total.  .... 

25.0 

50.8 

61.3 

95.7 

1/  Projections  given  in  (3,  p.  65). 


of  vegetable  oils.  Therefore,  as  the  processing  industry  is 
further  developed  in  Sudan,  intraregional  markets  could  provide 
a growing  outlet  for  surplus  oil  supplies. 

Cereal  requirements  in  the  Nile  Basin  have  substantially 
outplaced  local  production  during  the  last  decade.  Several 
factors  contribute  to  the  growing  need  for  imports.  Among 
these  are  rapid  population  growth,  urbanization,  low  subsidized 
food  prices,  and  the  failure  of  local  production  to  keep  pace 
with  effective  demand.  The  growing  demand  for  bread  grains 
has  been  largely  confined  to  urban  areas- -Khartoum,  Cairo, 
and  Alexandria.  Rural  areas  produce  the  major  portion  of  the 
food  needed  in  both  countries.  But  unlike  urban  areas,  where 
wheat  is  the  main  staple  food,  corn  makes  up  the  larger  part 
of  the  diet  in  rural  areas  of  the  UAR  and  durra  (sorghum) 
is  the  main  food  of  rural  people  in  Sudan. 

The  UAR  accounts  for  the  largest  share  of  the  deficit. 
The  pace  at  which  this  deficit  is  growing  is  indicated  by  the 
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fact  that  the  UAR  was  self-sufficient  in  grain  as  recently  as 
the  early  1950’s.  By  the  end  of  1966,  annual  wheat  and  wheat 
flour  imports,  in  terms  of  wheat  equivalent,  approached  2.5 
million  metric  tons.  In  addition,  annual  coarse  grain  imports 
averaged  approximately  400,000  metric  tons.  The  small  quantities 
of  wheat  and  wheat  flour  imported  by  Sudan  are  received  on  a 
commercial  basis.  The  volume  of  surplus  coarse  grains  is  4 to  5 
times  greater  than  the  volume  of  these  imports  during  years  of 
normal  harvest. 

In  spite  of  the  growing  cereal  deficit,  the  UAR  has  found 
it  advantageous  to  promote  rice  exports.  As  a result,  these 
shipments  have  almost  doubled  during  the  last  decade  and 
amounted  to  35  percent  of  total  production  in  1966.  Water 
already  being  made  available  by  the  High  Aswan  Dam  is  being 
used  to  expand  rice  output.  Rice  is  likely  to  receive  even  greater 
attention  in  the  immediate  future,  since  prospects  for  local  and 
international  trade  appear  very  favorable. 

In  spite  of  the  growing  deficit  in  bread  grains,  there  are 
those  that  argue  that  there  is  no  justification  for  the  use  of  any 
of  the  new  agricultural  land  for  production  of  wheat  in  the  Nile 
Basin  (15),  and  that  the  promotion  of  a policy  to  do  so  tends  to 
obscure  the  real  cost  in  terms  of  opportunities  foregone.  Wheat 
will  probably  play  an  important  role  in  the  cropping  pattern  to  be 
adopted  for  newly  developed  lands,  if  for  no  other  reason  than 
that  the  Government  wants  to  maintain  the  highest  level  of  self- 
sufficiency  possible.  At  any  rate,  local  requirements  for  wheat 
and  wheat  flour  are  likely  to  exceed  anticipated  increases  in 
production. 

Only  small  quantities  of  coarse  grains  presently  enter 
the  commercial  trade  of  the  UAR  or  Sudan.  Several  Middle 
East  countries  are  deficient  in  feed  grain  and  offer  a market 
of  growing  importance  for  surplus  quantities  that  might  be 
produced.  More  intensive  development  of  the  livestock  industry 
within  the  Nile  Basin  could  also  cause  greater  local  demand  for 
concentrate  feeds.  At  present,  most  of  the  feed  for  livestock 
in  Sudan  comes  from  grazing  and  semiarid  rangeland  and,  to 
a smaller  extent,  from  grazing  crop  residues.  In  the  UAR, 
however,  cultivated  crops  (mostly  clover)  are  the  principal 
sources  of  livestock  feed. 
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INSTITUTIONAL  STRUCTURE  OF  AGRICULTURE 


Institutional  structure  covers  a wide  range  of  subjects, 
including  land  tenure,  services  for  providing  production  re- 
quirements, the  rural  credit  system,  facilities  for  marketing 
and  storage,  an  effective  system  of  price  incentives,  the  ex- 
tension service,  and  the  organization  for  agricultural  research 
and  demonstration.  No  attempt  is  made  here  to  provide  a 
full  and  separate  analysis  of  all  of  these  topics.  Instead,  those 
factors  that  are  likely  to  have  a direct  bearing  on  the  effectiveness 
of  the  various  development  projects  within  the  Nile  Basin  are 
highlighted. 


Information  available  on  the  current  level  of  agricultural 
technology  within  the  Nile  Basin  is  limited  and  as  yet  very 
general.  Yield,  although  generally  influenced  by  soil  and 

climatic  conditions,  provides  broad  indications  of  the  level 
of  applied  technology.  Yield  levels  for  major  crops  are  given 
in  table  16. 

Land  Tenure 


An  assessment  of  the  impact  of  current  development  pro- 
jects on  greater  farm  output  requires  some  consideration  of 
the  main  feature  of  the  Egyptian  agrarian  economy,  the  critical 
relationship  between  population  and  arable  land  (fig.  1). 
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The  magnitude  of  this  urgent  problem  is  illustrated  by  the  fact 
that  cultivated  land  per  capita  now  amounts  to  only  0.20  acres. 
On  the  basis  of  the  present  population  growth  rate,  close  to 
3.0  percent  per  year,  the  per  capita  availability  of  cropland 
will  be  smaller  by  the  end  of  the  next  decade.  This  remains 
true  even  if  scheduled  programs  to  reclaim  land  are  success- 
ful. 16/ 

Most  of  the  cultivated  land  in  the  UAR  is  privately  owned, 
and  less  than  10  percent  is  State  domain  or  set  aside  for  re- 
ligious or  charitable  organizations.  In  spite  of  an  intensive 
agrarian  reform  program  from  1952  through  1963,  a large 
portion  of  the  rural  population  remains  landless.  Others  hold 
uneconomical  fragmented  units.  According  to  the  1960  census, 
some  94  percent  of  the  country’s  approximately  3.1  million 
landowners  have  holdings  of  less  than  5 feddans  (5.2  acres)  (31). 
This  situation  is  caused  in  large  part  by  the  Muslim  law  of  equal 
inheritance,  which  has  often  led  to  such  a multiplicity  of  bene- 
ficiaries that  the  share  of  each  has  been  reduced  to  an  insignif- 
icantly small  holding. 

The  Egyptian  Government  has  promoted  programs  to  con- 
solidate small  holdings  and  fragmented  units.  This  action  was 
undertaken  to  gain  the  economies  of  a large-scale  operation. 
According  to  current  policy,  reclaimed  lands  are  distributed  in 
units  of  from  2 to  5 feddans  (11).  Quality  of  land  and  size  of  the 
farm  family  are  factors  considered  in  determining  the  ultimate 
size  of  farming  units  made  available.  It  has  been  estimated  that 
the  present  number  of  farms  will  increase  by  365,000  by  1975 
(3).  With  only  1.7  million  to  be  reclaimed  during  the  next  decade, 
this  would  average  less  than  5 feddans  per  unit.  It  is  unrealistic, 
however,  to  assume  that  total  reclaimed  land  will  be  available  for 
distribution  to  private  owners.  Instead,  a sizable  portion  of  the 
reclaimed  land  will  probably  be  held  by  the  Government  for 
sugar  and  fruit  production.  Therefore,  the  individual  farm  unit 
is  likely  to  be  much  smaller  than  5 feddans. 


16/  The  objective  of  the  Egyptian  development  program  is  to 
expand  the  total  cropped  area  by  2.6  million  acres  within  the  next 
decade.  (See  discussion  on  the  expansion  of  cultivated  area  given 
earlier  in  this  report.) 
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Agrarian  reform  has  greatly  altered  the  role  previously 
played  by  large  landlords.  Many  left  the  supervision  of  their 
domains  to  managers.  These  supervisory  services  are  now 
provided  through  Government- managed  cooperatives. 


Indications  are  that  the  policy  to  distribute  reclaimed  lands 
to  smallholders  will  be  continued.  Only  those  areas,  probably 
less  than  20  percent  of  the  total,  used  for  citrus  and  sugar 
production  are  likely  to  be  held  by  the  Government  in  large  units. 

Land  tenure  practices  to  be  followed  on  newly  developed 
areas  in  Sudan  will  probably  be  similar  to  those  followed  in  the 
Gezira.  Before  the  Gezira  Scheme  was  launched,  land  regis- 
tration identified  the  original  owners,  and  the  State  received  the 
right  to  either  purchase  or  rent  the  land.  The  land  was  then 
redistributed  to  the  farmer  on  a tenant  basis.  Priority  in  allot- 
ments was  given  to  the  former  landowners.  Tenancy  agreements 
are  on  a 1-year  basis,  with  the  understanding  of  automatic 
renewal  if  the  farmer  is  not  found  guilty  of  neglect  in  the  culti- 
vation of  his  crop.  Not  following  the  instructions  of  the  scheme 
officials  can  also  be  grounds  for  termination  of  tenancy.  In 
other  words,  the  farmer’s  right  to  cultivate  the  land  allotted  him 
can  be  terminated  only  if  he  is  evicted  or  abandons  the  land  of 
his  own  accord. 

In  the  Gezira,  the  general  practice  has  been  to  limit  in- 
dividual holdings  to  40  feddans  (41.5  acres),  or  80  feddans  at 
the  maximum.  In  the  Managil  extension,  tenancies  of  15  feddans 
are  given.  For  new  areas,  however,  consideration  is  being 
given  to  allowing  even  larger  holdings  than  those  in  Gezira  for 
farmers  with  a great  deal  of  initiative.  Larger  holdings  have 
permitted  more  efficient  utilization  of  mechanical  equipment. 
On  the  other  hand,  it  has  been  shown  that  the  proportion  of  work 
performed  by  a farmer’s  family  tends  to  decrease  as  the  size  of 
his  holdings  increases.  The  growing  dependence  on  hired  labor 
is  of  significance  in  light  of  the  country’s  inadequate  labor  supply. 
17/  At  any  rate,  it  appears  unlikely  that  the  majority  of  holdings 
in  newly  developed  areas  will  exceed  40  feddans. 


17/  See  section  of  report  on  labor  requirements. 
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Agricultural  Research  and  Extension 


Agricultural  research  in  both  countries  has  been  excessively 
orientated  towards  developing  and  maintaining  high-quality  cotton. 
Along  with  research  on  the  selection  and  breeding  of  high-yielding 
strains  of  good  quality  long-staple  cotton,  effort  has  been  given  to 
combating  disease  and  insect  pests  and  to  the  nutritional  needs 
of  the  cotton  plant  grown  in  rotation  mainly  with  oilseeds,  cereal, 
and  fallow. 

The  UAR  has  maintained  a corps  of  well-trained  agricul- 
turists and  for  years  has  been  a main  source  of  agricultural 
technicians  for  other  Arab  countries.  Private  foundations  have 
worked  with  the  Egyptian  Government  in  securing  and  developing 
top-ranking  management  for  agriculture  and  related  sectors 
of  the  economy. 

Limited  agricultural  research  and  experimentation  was 
being  conducted  at  26  centers  in  main  agricultural  areas  of  the 
UAR  in  1965.  The  Ministry  of  Agriculture,  although  deeply 
concerned  with  promoting  all  types  of  research,  has  largely 
confined  its  activities  to  applied  research.  Research  of  a basic 
nature  has  been  left  largely  to  the  colleges  of  agriculture  and 
science  and  the  National  Research  Center.  In  addition  to  cotton 
research,  increased  attention  is  being  given  to  land  reclamation, 
irrigation  techniques,  and  drainage.  With  the  continued  recent 
growth  in  the  country’s  bread  grain  deficit,  more  emphasis  is 
being  given  to  cereal  crops.  Experimental  work  by  the  Ministry 
of  Agriculture  in  cooperation  with  the  private  foundations  has 
recently  shown  that  Egyptian  corn  yields  can  be  more  than  doubled 
if  selected  varieties  of  seed  are  used  along  with  proper  fertil- 
ization, irrigation,  and  other  improved  cultural  practices.  The 
margin  for  improving  wheat  yields  is  not  as  wide  as  that  for 
corn.  Nevertheless,  experimental  work  now  underway  clearly 
indicates  that  considerable  progress  can  be  made  for  this  crop 
also. 


Both  quantity  and  quality  are  given  emphasis  in  the  Egyptian 
extension  service.  In  1965,  there  were  103  agricultural  extension 
centers.  To  make  the  most  efficient  use  of  lands  to  be  reclaimed, 
it  was  proposed  that  some  22  additional  centers  be  established 
by  1970  (11).  As  of  1965,  there  were  reportedly  10,083  extension 
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workers  in  the  UAR,  of  which  all  but  50  were  at  the  district  or 
village  level.  This  was  equivalent  to  one  extension  worker  for 
every  540  farm  families.  Since  intensive  farming  is  possible, 
the  Egyptian  Government  is  reportedly  aiming  for  a ratio  of  1 to 
500  by  1970  (3).  On  this  basis,  the  total  number  of  extension 
workers  would  approach  7,500  by  that  date.  This  does  not 
include  1,500  anticipated  senior  supervisory  personnel.  There 
should  be  no  difficulty  in  meeting  these  quotas,  since  over  1,300 
students  reportedly  graduate  annually  from  the  school  of  agri- 
culture. 

The  UAR  has  well-established  institutions  for  training 
agriculturists.  The  country  has  18  agricultural  secondary  schools 
located  in  the  various  provinces;  higher  training  in  the  various 
fields  of  agriculture  is  offered  in  five  colleges  of  agriculture  and 
two  colleges  for  veterinary  medicine.  Agricultural  training  is 
also  provided  by  six  institutions  which  differ  from  colleges  in 
that  they  place  major  emphasis  on  practical  training  and 
graduate  skilled  agricultural  laborers  and  foremen. 

The  extension  service  is  the  weakest  link  between  the 
limited  research  being  carried  on  in  Sudanese  schools  and  ex- 
periment stations  and  the  logical  beneficiary  of  this  work,  the 
farmer.  Although  the  Ministry  of  Agriculture  has  a field  staff, 
most  of  its  time  is  devoted  to  administrative  and  regulatory  work. 
The  Ministry  is  now  in  the  process  of  organizing  a separate 
extension  service. 

Extension  and  supervisory  services  are  presently  limited 
to  major  irrigation  projects.  They  are  far  from  adequate,  even 
for  these  areas,  because  of  the  lack  of  trained  personnel.  To 
provide  one  extension  specialist  for  every  500  farm  families  on 
irrigated  farms  alone,  an  additional  500  to  550  workers  will  be 
needed  by  1975  (3).  For  nonirrigated  farms,  an  additional  2,500 
extension  agents  will  be  needed  to  provide  a ratio  of  one  agent 
to  1,000  farm  families.  These  needs  will  not  be  met  under 
present  programs.  Less  than  50  agricultural  students  graduate 
each  year  from  the  country’s  two  institutions  offering  higher 
education  in  agricultural  subjects,  and  they  must  cover  all 
phases  of  the  agricultural  sector.  As  crop  acreage  expands, 
extension  facilities  are  likely  to  become  more  inadequate. 
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Agricultural  research  in  Sudan,  though  generally  of  high 
quality,  is  characterized  by  two  deficiencies  — insufficient  staff 
and  excessive  orientation  towards  cotton.  The  principal  research 
station  is  at  Wad  Medani  in  the  Gezira  and  is  the  headquarters  of 
the  research  division  of  the  Ministry  of  Agriculture.  Four  other 
smaller  stations  are  located  in  the  central  and  southern  parts  of 
the  country.  Only  the  Wad  Medani  and  Kashm  El  Girba  stations 
are  doing  research  related  to  the  expansion  of  production  under 
irrigation. 

The  Sudanese  Government  has  been  partially  successful  in 
recruiting  agricultural  scientists  from  various  foreign  countries, 
but  the  number  and  quality  of  the  staff  have  deteriorated  in  recent 
years.  This  kind  of  recruitment  could  be  used  more  extensively 
in  the  future.  Even  so,  the  lack  of  an  adequate  extension  and 
research  staff  is  likely  to  hamper  Sudan’s  future  agricultural 
progress. 

Credit 

The  role  of  the  noninstitutional  lender  as  a source  of 
investment  capital  for  Egyptian  and  Sudanese  farmers  is  declin- 
ing. Instead,  the  State  is  becoming  the  main  source  of  credit 
for  producers.  This  is  true  for  all  Egyptian  agriculture  and  the 
major  irrigation  projects  in  Sudan.  Not  only  is  institutional 
credit  made  available  at  more  reasonable  interest  rates,  but  it 
is  also  normally  accompanied  by  supervision  which  sees  that  it 
is  not  used  for  nonproductive  purposes.  These  facilities  are 
being  extended  to  producers  of  newly  developed  areas  in  both 
countries. 

There  is  still  considerable  margin  for  expansion  in  the  use 
of  fertilizers,  improved  seeds,  pesticides,  and  modern  farm 
equipment  within  the  Nile  Basin.  Most  of  these  supplies  must 
still  be  imported.  Therefore,  future  expansion  of  production 
credit  to  farmers  is  associated  in  some  degree  with  the  avail- 
ability of  foreign  exchange.  These  imports  are  used  mainly  for 
the  cultivation  of  crops  which  contribute  to  the  growth  of  export 
earnings  and  have  therefore  been  given  priority  in  the  past.  It 
should  be  noted  here  that  the  future  agricultural  development  of 
both  countries  depends  upon  larger  quantities  of  these  supplies 
being  made  available  to  producers.  This  report  assumes  that 
they  will  be. 
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The  agricultural  credit  system  in  the  UAR  has  been  com- 
pletely reorganized  since  1960.  All  farm  loans  are  now  chan- 
neled through  cooperatives.  The  principal  credit  institution  is 
the  Agricultural  Credit  and  Cooperative  Bank,  which  advances 
money  free  of  interest  to  the  cooperatives.  The  cooperatives 
use  this  money  to  buy  fertilizers,  seeds,  and  other  requisites, 
which  are  then  loaned  to  the  individual  farmers.  A fee  of  up  to 
5 percent  is  charged  for  this  service.  The  individual  farmer  thus 
receives  most  of  his  credit  in  kind  rather  than  in  cash  (table  14). 


Table  14. — Loans  grantedto  Egyptian  farmers  by  the  Agricultural 
and  Cooperative  Credit  Bank,  average  1952-56,  and  annual 

1957-62  1/ 


Year 

Loans  in  kind  ; 

Cash 

: Total 

Seeds 

: Fertilizers  : Insecticides : 

loans 

: loans 

1,000  dollars  - - 

Average: 

1952-56  . 

3,725 

18,761 

2/ 

27,446 

49,932 

1957.  .... 

4,121 

19,984 

2/ 

33,883 

57,988 

1958 

3,969 

23,772 

2/ 

42,502 

70,243 

1959 

4,598 

29,484 

2/ 

50,334 

84,416 

1960 

5,685 

36,185 

3,415 

59,980 

105,265 

1961 

6,762 

42,332 

4,879 

59,240 

113,213 

1962 

8,161 

53,300 

17,503 

74,782 

153,746 

1/  One  Egyptian  pound  equals  U.  S.  $2.87  for  1952  through 

1961,  and  U.  S.  $2.5217  for  1962. 

2/  Loans  for  insecticides  are  cash  loans. 

Source:  (11). 

Table  14  also  illustrates  the  continued  increase  in  demand 
for  agricultural  credit.  Although  data  are  only  available  through 

1962,  the  upward  trend  in  total  loans  is  believed  to  have  con- 
tinued through  1966;  it  will  probably  increase  more  as  producers 
are  resettled  on  newly  reclaimed  lands. 

As  might  be  expected,  loans  from  institutional  sources  were 
made  primarily  to  finance  crop  production.  Also,  approximately 
80  percent  of  them  were  short-term  loans  that  averaged  $140  in 
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1960  (22).  The  following  tabulation  shows  other  purposes  for 
which  loans  were  secured  and  the  percentage  of  loans  made  for 
each  purpose. 


Purpose  of  loan 


Percentage  of 
loans  made 


Crop  production 82.6 

Livestock  production 5.1 

Marketing,  including  processing 3.0 

Improvement  to  land  and  buildings 
or  purchase  of  machinery  and 
draft  animals 9.3 


The  Gezira  Board  and  the  Agricultural  Bank  of  Sudan  are 
the  main  sources  of  credit  for  Sudanese  farmers  on  irrigation 
schemes.  Noninstitutional  agencies  are  of  considerable  signifi- 
cance as  purveyors  of  credit  to  farm  people  in  nonirrigated  areas. 

The  task  of  administering  crop  production  loans  in  Sudan 
has  been  facilitated  by  the  fact  that  lending  agencies  are  also  tied 
to  marketing  of  the  farmer’s  produce.  With  cotton,  for  instance, 
all  technical  inputs  for  production  and  marketing  of  the  crop  are 
made  available  by  the  Gezira  Board.  Their  cost,  plus  a small 
interest  fee,  "s  withheld  from  returns  when  the  crop  is  later 
sold.  The  rates  of  interest  for  these  loans  and  for  those  in  the 
UAR  are  given  in  table  15.  It  will  also  be  noted  that  credit  per 


Table  15. — Annual  rates  of  interest  on  loans  from  public  institu- 
tions, credit  per  ton  of  output  in  wheat  equivalent,  1961,  and 
annual  compound  change  in  crop  output,  BAR  and  Sudan,  1958-65. 


Country 

Rates  of 
interest 
on  loans 

Credit  per  ton 
of  output  in 
wheat 
equivalent 

Annual  compound 
change  in  crop 
output 

Percent 

U.  S.  dollars 

Percent 

Sudan. 

6-8 

3.2 

4.1 

UAR 

3-7 

7.7 

2.5 

Source:  (22,  25). 
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ton  of  output  (in  wheat  equivalent)  is  less  than  one-half  that  in 
the  UAR.  This  ratio  would  suggest  that  institutional  credit  is 
more  widely  used  by  Egyptian  farmers. 

Detailed  quantitative  data  distinguishing  the  kind  and  volume 
of  credit  used  by  Sudanese  farmers  are  not  available.  Such  data 
as  are  available  would  suggest  that  credit  facilities  for  farmers 
on  irrigation  projects  seem  adequate.  It  should  be  expected  that 
the  Agricultural  Bank  would  play  an  active  role  in  providing 
assistance  to  future  agricultural  development  projects. 

Incentives 

Only  limited  information  is  available  on  the  response  of 
producers  in  the  Nile  Basin  to  production  incentives.  Price, 
along  with  other  incentives,  has  been  used  on  a limited  scale  to 
stimulate  the  individual  farmer  to  show  more  initiative  and  to 
become  more  responsible  so  as  to  increase  production  and 
thereby  improve  his  income.  But  the  policy  to  promote  increase 
in  income  in  direct  proportion  to  increase  in  yields  has  been 
limited  to  the  main  export  crops  in  the  United  Arab  Republic  and 
to  cotton  only  in  Sudan.  Quality  and  the  degree  to  which  pre- 
established  production  quotas  are  met  are  factors  considered  in 
determining  prices  of  Egyptian  cotton.  In . addition  to  receiving 
the  established  price  for  different  varieties  of  cotton,  growers 
receive  a bonus  of  from  1 to  5 cents  per  pound  (U.  S.  money)  for 
quality  production  (23).  A bonus  has  been  paid  farmers  who 
deliver  onions  meeting  export  standards  before  a given  date. 

The  United  Arab  Republic  has  recently  initiated  a program 
to  support  the  increase  in  agricultural  incomes  as  an  incentive 
to  increase  food  production.  Land  cultivated  for  fruit  and  vege- 
table production  has  for  that  reason  been  exempted  from  taxes 
(14). 

Besides  improved  extension  and  demonstration  efforts, 
other  measures  are  taken  indirectly  to  promote  greater  output. 
Improved  seeds  are  sold  for  select  crops  at  reduced  prices. 
Efforts  are  also  taken  to  supply  other  necessities — fertilizers, 
credit,  pesticides,  and  so  forth — at  the  proper  time  and  at  prices 
within  the  limits  of  the  purchasing  power  of  smallholders.  Irri- 
gation water  is  supplied  at  no  fee  or  without  the  imposition  of  a 
special  land  tax. 
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The  full  value  of  irrigation  water  will  not  be  realized  until 
there  is  an  optimum  combination  of  irrigation  water  and  other 
aids  to  production.  The  other  aids  include  improved  seeds, 
better  cultivation  methods, and  the  prevention  of  crop  losses  from 
pests  and  disease. 

Modern  technology  is  becoming  increasingly  important  in 
Egyptian  and  Sudanese  agriculture.  The  growing  use  of  techno- 
logical improvements  is  reflected  through  yield  data  given  in 
table  16.  Greatest  progress  has  been  made  in  the  UAR.  This 
data  suggest  that  the  level  of  agricultural  technology  in  the  UAR 
compares  favorably  with  that  in  the  United  States.  All  agricul- 
tural land  in  the  UAR  is  under  irrigation;  in  the  United  States, 
only  a small  portion  of  land  is  irrigated. 

Yields  in  the  United  Arab  Republic  exceed  those  in  Sudan 
for  all  crops  considered.  However,  it  should  be  noted  that 
Sudanese  crops  are  grown  mostly  under  rain  conditions.  The 
only  major  exception  is  cotton.  Even  so,  Egyptian  cotton  yields 
are  almost  twice  those  in  Sudan.  The  downward  trend  in  cotton 
yields  is  of  great  concern  in  Sudan. 

Compared  with  those  in  neighboring  countries,  Egyptian  crop 
yields  are  high,  but  they  are  far  below  those  in  most  other  areas 
of  the  world  where  intensive  irrigation  is  also  practiced  (table 
17).  Rice  yields  in  the  UAR  averaged  5,290  kilograms  per 
hectare  (rough  basis)  during  1960-64,  comparing  favorably 
with  those  of  several  of  the  important  rice  producers  of  the 
world  but  considerably  below  yields  in  Spain  (6,260  kilograms 
per  hectare).  Wheat  yields  during  this  period  were  26.0  kilo- 
grams, only  60  percent  of  those  in  the  Netherlands.  Corn 
yields  were  24.7  kilograms  per  hectare,  compared  with  yields  of 
39.0  kilograms  per  hectare  in  the  United  States.  Similarly, 
cotton  yields  in  Israel,  which  has  a similar  climate,  almost 
doubled  those  in  the  UAR. 

These  data  suggest  that  there  is  considerable  margin  for 
expanding  crop  yields  in  the  Nile  Basin.  This  is  particularly 
true  for  grains. 
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Table  16. — Average  annual  yield  per  hectare  of  wheat,  corn,  sor- 
ghum, rice,  sesame,  and  cotton  in  the  United  Arab  Republic, 
Sudan,  and  the  United  States,  1950-54,  1955-59,  and  1960-64 


Commodity  and  country 

1950-54 

1 1955-59  : 

• • 

• • 

1960-64 

- 100  kilograms  ■ 

Wheat: 

Sudan 

13.1 

15.0 

15.7 

United  Arab  Republic  . 

19.8 

23.0 

26.0 

United  States 

11.6 

14.9 

17.1 

Corn: 

Sudan.  . . 

12.1 

12.2 

6.2 

United  Arab  Republic  . 

21.1 

20.9 

24.7 

United  States 

24.8 

30.6 

39.0 

Sorghum: 

Sudan 

8.1 

12.5 

7.2 

United  Arab  Republic  . 

28.1 

30.3 

33.7 

United  States. 

12.0 

17.7 

26.6 

Rice  (paddy): 

Sudan 

1/ 

i/ 

52.3 

i/ 

52.9 

United  Arab  Republic  . 

37.1 

United  States 

27.0 

35.8 

41.7 

Sesame: 

Sudan 

5.1 

5.1 

4.5 

United  Arab  Republic  . 

8.2 

8.6 

9.6 

United  States 

» «= 

a p. 

Peanuts: 

Sudan 

6.1 

7.8 

8.3 

United  Arab  Republic  . 

18.1 

20.1 

20.4 

United  States. 

9.9 

12.0 

15.2 

Cotton  lint: 

Sudan 

3.5 

3.4 

3.3 

United  Arab  Republic  . 

5.1 

5.2 

6.1 

United  States 

3.3 

4.8 

5.3 

1/  Not  available. 
Source:  (8). 
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Table  17. — Yields  per  hectare  for  selected  crops,  UAR  and 
selected  countries,  1955-59  and  1960-64 


Commodity  and  country 

1955-59 

1960-64 

100  kilograms 

Wheat: 

United  Arab  Republic 

23.0 

26.0 

Netherlands 

38.5 

44.1 

United  Kingdom 

32.7 

39.1 

New  Zealand 

28.4 

31.7 

Corn: 

United  Arab  Republic 

20.9 

24.7 

United  States 

30.6 

39.0 

New  Zealand 

35.5 

47.0 

Australia 

20.5 

21.1 

Rice  (paddy): 

United  Arab  Republic 

52.3 

52.9 

Japan  

48.7 

51.8 

Australia 

55.4 

62.4 

Spain 

60.6 

62.6 

Cotton  lint: 

United  Arab  Republic 

5.2 

6.1 

Peru 

4.7 

5.6 

Israel  1/ 

8.4 

10.1 

United  States  2/ 

5.8 

5.6 

1/  Not  strictly  comparable  since  crop  includes  some  upland 
cotton. 

2/  Extra-long  staple  only. 

Source:  (8). 
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Nitrogenous  fertilizer  consumption  in  the  two  countries  has 
more  than  doubled  within  the  last  decade  (table  18).  Good 
progress  in  the  use  of  other  fertilizer  nutrients  has  also  been 
made.  But  it  must  be  realized  that  fertilizer  is  used  almost 
entirely  on  commercial  crops.  Literature  on  agriculture  in  the 
Nile  Valley  has  almost  no  information  on  response  to  the  appli- 
cation of  fertilizers.  Instead,  it  suggests  that  considerable 
margin  exists  for  improving  yields  by  greater  application  of 
plant  nutrients.  Experimental  work  by  FAO  (Food  and  Agricul- 
ture Organization)  experts  has  suggested  that  sizable  gains  can 
also  be  made  through  improved  methods  of  application  (6). 
Trial  applications  indicate  that  Egyptian  rice  yields  increased 
9 percent  when  fertilizer  was  worked  into  the  soil  before  the 
crop  was  planted  rather  than  scattered  over  the  field  later. 

In  Sudan,  farmers  use  approximately  12  kilograms  of 
fertilizer  nutrients  per  hectare  of  arable  land;  in  the  UAR  they 
use  approximately  125  kilograms  per  hectare.  Dependence  on 
foreign  sources  of  supply  undoubtedly  has  been  one  of  the  major 
obstacles  to  a greater  use  of  fertilizer. 

The  increase  in  fertilizer  use  in  Sudan  is  due  primarily  to 
three  things:  (1)  The  Gezira  Scheme’s  expansion  from  400,000 
hectares  to  over  700,000  hectares,  (2)  increase  in  application  of 
fertilizer  per  hectare  of  land,  and  (3)  the  emergence  of  the 
Agricultural  Bank  of  Sudan,  which  now  makes  fertilizers  avail- 
able to  farmers  who  had  previously  not  been  able  to  obtain  them. 

Sudan  produces  no  chemical  fertilizer.  But  to  meet  the 
growing  need  for  fertilizers  in  the  immediate  future,  officials 
are  reportedly  considering  construction  of  two  plants.  The  pro- 
duction capacity  of  the  proposed  plants  is  not  known.  Few  raw 
materials  are  available  in  Sudan.  There  has  been  no  discovery 
of  fossil  fuels,  and  the  only  sources  of  energy  are  wood  and 
electric  power.  In  spite  of  increased  electric  power  potential 
from  the  recently  completed  Roseires  and  Kashm  ElGirba  Dams, 
Sudan’s  major  supply  of  fertilizer  in  the  future  will  probably  be 
imported. 

The  agricultural  bank  is  the  most  important  distributor  of 
fertilizers  in  the  UAR,  responsible  for  over  90  percent  of  total 
distribution  in  1965.  Increasingly  the  distribution  of  fertilizer 
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Table  18 ^-Consumption  of  plant  food  nutrients,  UAR  and  Sudan,  average  1948™ 53  and  1955-59,  annual  1960-65 
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1/  Not  available. 

2/  Tartly  estimated. 


has  gone  through  cooperatives,  not  directly  to  the  individual 
farmer.  Fertilizers  are  sold  at  a price  set  by  the  Ministry  of 
Industry.  In  an  effort  to  increase  the  use  of  fertilizers,  supplies 
have  been  made  available  to  individual  farmers  at  prices  slightly 
below  the  cost  of  production. 

Fertilizer  requirements  will  increase  substantially  within 
the  immediate  future.  Estimates  of  additional  fertilizer  needs 
are  based  on  trends  in  consumption  per  unit  of  cultivated  area 
and  the  development  of  new  lands.  One  of  the  objectives  of  the 
country’s  current  development  plan  is  soil  improvement,  which 
involves  fertilizer  application  at  a faster  than  usual  rate.  The 
fact  that  the  High  Aswan  Dam  will  retain  the  mineral-rich  silt 
which  once  passed  down  the  Nile  and  onto  the  fields  will  also 
make  it  necessary  to  increase  fertilizer  requirements. 

Local  production  accounts  for  less  than  60  percent  of  total 
commercial  fertilizers  used.  If  present  and  planned  projects 
are  completed,  the  United  Arab  Republic  will  be  producing  most 
of  its  fertilizers  within  the  next  decade.  Byproducts  from  the 
growing  petroleum  industry,  along  with  increased  capacity  to 
produce  electricity,  will  make  available  two  of  the  essentials 
needed  for  the  production  of  nitrogenous  fertilizers.  The  degree 
of  self-sufficiency  that  will  be  achieved  in  the  production  of  fer- 
tilizers will  be  closely  associated  with  the  economic  stability  of 
the  country.  Future  supply  will  also  depend  on  the  Government’s 
finding  both  the  funds  and  technical  and  management  resources 
to  create  the  fertilizer  industry  it  has  planned. 

The  extent  to  which  fertilizers  will  be  used  in  the  future 
will  depend  on  their  availability  and  price  at  the  farm  level.  From 
the  limited  data  available  it  would  appear  that  Egyptian  farmers 
pay  less  for  plant  nutrients  than  Sudanese  farmers  (table  19). 
Fertilizer  prices  at  the  farm  level  in  the  UAR  were  reduced 
substantially  after  1959  and  by  1962  compared  favorably  with 
those  in  the  United  States  (2). 

A greater  use  of  improved  seeds  would  do  much  to  expand 
yields  within  the  Nile  Basin.  A recent  study  noted  that  36  per- 
cent of  the  increased  rice  yield  in  the  UAR  from  1952-58  through 
1960-62  can  be  contributed  to  the  use  of  better  seeds  (22).  This 
compared  with  39  percent  of  the  increased  wheat  yield  and  15 
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percent  of  the  corn  yield.  The  study  also  indicated  that  no  more 
than  30  percent  of  total  acreage  was  planted  to  high-quality  rice. 
The  proportion  of  the  area  planted  to  improved  varieties  of  wheat 
and  corn  was  35  and  7 percent,  respectively.  The  improved 
situation  for  cotton  is  clearly  shown  in  table  20. 

Sudan  has  undertaken  a program  to  improve  seed  quality 
and  distribution.  Although  information  is  not  available  on  pro- 
gress made  in  improving  seed  quality,  it  is  thought  to  be  equal  to 
the  gains  the  UAR  has  made  in  improving  long- staple  varieties 
of  cotton.  Efforts  thus  far  have  been  limited  almost  entirely  to 
improving  the  quality  of  cottonseed. 

Recent  experimental  work  by  the  Egyptian  Ministry  of  Agri- 
culture suggests  that  the  application  of  genetic  principles  to  plant 
breeding  could  do  much  to  increase  the  yield  of  major  cereal 
crops  grown  in  the  Nile  Basin. 

A greater  use  of  improved  farm  machines  and  implements 
has  contributed  to  increasing  agricultural  output  and  productivity 
in  the  now  economically  advanced  nations.  Many  modern  imple- 
ments, however,  represent  relatively  large  capital  investment, 
and  are  used  mostly  to  save  labor.  In  the  UAR  the  scarcity  of 
capital  for  labor  severely  limits  the  economic  value  of  mechan- 
ical innovations  requiring  much  capital.  Therefore,  the  exten- 
sive use  of  modern  machinery  in  Egyptian  agriculture  has  been 
confined  to  operations  that  cannot  be  easily  performed  with 
traditional  implements. 

Some  11,000  tractors  (mostly  the  wheel  type)  were  reported 
in  use  in  Egyptian  agriculture  during  1964.  Crawler  tractors 
are  used  mainly  for  land  reclamation,  leveling,  digging  irri- 
gation canals,  and  sugarcane  cultivation.  Only  60  combines 
were  reported  in  use.  Within  the  last  few  years,  the  number  of 
pumps  used  for  irrigation  purposes  has  increased.  Plans  to 
begin  production  of  modern  machinery  have  been  announced,  but 
only  simple  plows,  pumps,  hand  sprayers,  spades,  hoes,  and 
similar  farm  tools  were  manufactured  as  of  1966. 

The  introduction  of  more  tractors  and  tractor-drawn  ma- 
chinery has  helped  Sudan  to  exploit  larger  areas  of  land,  Land 
preparation  in  all  major  schemes  is  now  mechanized,  as  are 


57 


.-Seed  status  of  wheat,  rice,  and  cotton;  area  under  crop  and  area  under  improved  varieties,  UAR,  1964  1/ 
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1/  The  ratings  1,  2,  3,  4,  and  5 designate  excellent,  good,  fair,  poor,  and  none,  respectively. 
Source:  (22). 


sowing  and  harvesting  operations  of  most  cereal  crops.  Cotton 
is  harvested  by  hand.  Efforts  are  now  being  made  to  promote 
the  mechanization  of  cotton  harvesting.  In  recent  years,  foreign 
firms  have  been  hired  to  spray  the  cotton  crop  by  plane.  With 
the  newly  acquired  potential  for  expanding  cultivated  acreage, 
Sudan  will  probably  make  greater  use  of  modern  implements. 

Given  the  expansion  expected  in  the  agricultural  area,  the 
number  of  tractors  must  be  greatly  increased  to  maintain  the 
1964  ratio  of  cultivated  acreage  to  number  of  tractors.  Data 
are  given  in  table  21  that  show  the  upper  limits  which  must  be 
reached  by  1975  if  a ratio  of  one  tractor  to  250  acres  is  to  be 
maintained  18/.  It  appears  very  unlikely  that  this  level  of 
mechanization  will  be  reached.  After  tractors,  the  machines 
likely  to  be  increased  in  number  are  combine  harvesters  and 
implements  for  land  preparation.  Successful  expansion  of  mech- 
anization and  progress  from  simple  to  more  complex  oper- 
ations, however,  are  likely  to  depend  mainly  on  three  factors: 

1.  Cost  and  availability  of  farm  labor. 

2.  The  availability  of  types  of  machinery  which  are 
adaptable  to  local  farming  patterns. 

3.  The  attainment  of  a progressively  higher  level  of 
mechanical  knowledge. 

Both  Egyptian  and  Sudanese  farmers  often  suffer  heavy 
crop  losses  because  of  attacks  by  pests.  Use  of  insecticides  and 
pesticides  is  limited  to  combating  locust  and  various  pests 
attacking  the  cotton  crop.  Picking  insects  from  the  crop  by  hand 
and  burning  cotton  and  corn  stalks  are  still  widely  practiced. 
Lately,  several  control  units  have  been  established  to  procure 
insecticides  and  spraying  equipment.  Like  fertilizers  and  farm 
machinery,  most  insecticides,  fungicides,  and  disinfectants  are 
imported.  Expenditures  on  pest  control  in  the  UAR  reportedly 
amounted  to  $39  million  in  1965;  about  90  percent  was  spent  on 
the  control  of  cotton  pests  (10).  The  level  of  expenditures  for 


18/  This  level  would  be  near  the  level  of  mechanization 
reported  for  Spain  and  Greece  in  1964  (3). 
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Table  21. — Ratio  of  area  cropped  to  number  of  tractors  in  1964 
and  needs  for  1975,  UAR  and  Sudan 


1964 

1975  1/ 

Country 

Gross  area 
cropped 

Tractors 

Ratio  of 
cropped 
area  to 
tractors 

Gross  area 
needed 
for 

cropping 

Tractors 

needed 

1,000 

acres 

Number 

Acres 

1,000 

acres 

Number 

United  Arab 
Republic  . 

10,782 

11,000 

980 

13,804 

55,220 

Sudan  .... 

8,489 

1,760 

4,823 

10,250 

41,000 

1/  Number  needed  to  obtain  a ratio  of  one  tractor  to  250  acres. 
Source:  (3). 


such  supplies  in  Sudan  is  unknown.  Sudan  has  recently  contracted 
with  foreign  private  firms  for  assistance  in  the  control  of  insects 
affecting  its  cotton  crops.  Increased  use  is  being  made  of  air- 
planes to  carry  on  this  work. 

Modern  pest  control  methods  of  this  magnitude  have  not 
been  employed  in  the  UAR.  One  of  the  main  features  of  land 
tenure  in  the  UAR  is  the  small  size  and  multiplicity  of  land- 
holdings.  Under  these  circumstances,  field  crops  are  generally 
planted  in  small  parcels  and  small  areas  of  different  crops. 
Many  crops  are  interplanted  or  exist  side  by  side,  a situation 
causing  difficulties  in  efficient  use  of  chemical  control.  Irri- 
gation practices  whereby  the  agricultural  land  is  crisscrossed 
with  irrigation  ditches  and  earthen  embankments  have  limited 
the  use  of  modern  pest  control  equipment  and  favors  the  use  of 
simple  knapsack  sprayers. 

Another  important  factor  influencing  acre  yield  in  the  Nile 
Basin  is  the  level  of  the  subsoil  water  table.  In  northern  Egypt, 
where  canal  irrigation  is  practiced,  the  underground  water  level 
in  many  places  is  near  the  surface.  Larger  quantities  of  irri- 
gation water  with  more  intensive  cropping  must  be  accompanied 
by  an  improved  drainage  system.  Otherwise,  irrigation  special- 
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ists  indicate  yields  will  decline  (15).  19/  Data  are  unavailable 
on  the  amount  of  water  drained.  The  volume  is  of  such  magni- 
tude that  a comprehensive  tile  drainage  project  is  being  con- 
templated in  some  areas. 

The  productivity  of  irrigated  soils  in  Sudan  has  been  less 
affected  by  salt  accumulation  and  high  water  table  than  by  other 
factors.  Continuous  irrigation  has  raised  the  salt  content  of  the 
soil,  but  the  rate  of  accumulation  remains  relatively  low.  Recent 
experimental  work  has  shown  that  crops  can  be  grown  more 
intensively  in  the  Gezira  before  the  sodium  level  is  raised 
sufficiently  to  affect  yields  (30).  It  has  also  been  noted  that  with 
such  large  areas  in  fallow,  it  is  unlikely  that  the  subsoil  water 
table  will  rise  enough  in  the  near  future  to  influence  yields. 

PRODUCTION  AND  CONSUMPTION  REQUIREMENTS 

The  major  factors  relating  to  the  volume  of  production  by 
1975  have  been  discussed.  In  light  of  previous  discussion,  the 
problem  now  is  one  of  determining  how  much  production  will 
increase  and  to  what  extent  resulting  supplies  will  meet  local 
requirements. 

The  first  step  in  estimating  the  future  level  of  production 
for  selected  crops  in  the  United  Arab  Republic  and  Sudan  was  to 
fit  least-squares  regression  lines  to  data  on  production,  acreage, 
and  yield  for  the  years  1948  through  1966.  Trends  for  these  years 
were  then  extrapolated  to  1975.  The  following  equation  was  used: 

Log  Yc  = a + b (T) 

where: 

log  Yc  equals  production,  acreage,  or  yield,  and  T equals  time 

These  extrapolations  are  not  considered  true  indications  of 
future  acreage  or  yield  levels;  they  can  be  considered  only  as 


19/  Irrigation  canals  also  serve  as  a drainage  system  in  much 
of  the  Egyptian  delta.  Irrigation  water  is  delivered  to  the  farmer 
at  a depth  (meter)  below  the  level  of  the  land.  With  the  Persian 
water  wheel  (saqiya),  counterbalance  dipper  (shaduif),  or  Archi- 
medes screw  wheel,  water  is  lifted  to  the  cultivated  area.  Where 
possible,  excess  water  is  returned  to  the  canal. 
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bench  marks  for  use  in  making  future  estimates.  They  are  based 
on  historical  series  and,  therefore,  do  not  reflect  the  expansion 
expected  in  crop  acreage  when  current  development  projects 
are  completed,  the  adoption  of  modern  farm  technology,  or  im- 
proved agricultural  practices. 

Official  data  are  not  available  on  either  the  total  acreage  to 
be  made  available  for  cultivation  as  a result  of  the  new  dams  or 
what  specific  crops  are  to  be  planted  on  this  additional  land. 
Therefore,  the  introduction  of  judgment  information  was  necessary 
in  estimating  more  realistic  levels  of  output. 

Specific  factors  on  which  judgment  was  necessary  in  de- 
riving production  estimates  for  individual  commodities  were 
the  following: 

1.  The  willingness  and  ability  of  farmers  to  fully  exploit 

available  facilities  for  increasing  agricultural  pro- 
duction. 

2.  The  probable  introduction  of  improved  farming  tech- 
nology such  as  more  intensive  use  of  mechanized 
equipment,  fertilizers,  and  improved  seed;  insect  and 
disease  control;  and  improvements  in  other  general 
farming  practices.  The  introduction  of  improved  tech- 
nology requires  consideration  of  the  future  cost  and 
availability  of  production  factor  inputs  such  as  land, 
labor,  and  capital. 

3.  The  effectiveness  of  Government  incentive  programs 
aimed  at  expanding  production  to  achieve  national  self- 
sufficiency  in  the  production  of  a commodity,  or  the 
expansion  of  foreign  markets. 

Estimated  levels  of  production  are  compared  with  projected 
consumption  requirements  for  19 75- -the  differences  reflecting 
anticipated  deficits  or  surpluses. 

Two  basic  assumptions  underlie  projected  consumption  re- 
quirements: (1)  per  capita  availability  of  various  commodities 
will  be  maintained  at  the  1959-61  level  and  (2)  population  growth 
for  the  UAR  and  Sudan  will  continue  at  an  average  annual  rate 
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close  to  3.0  and  2.5  percent,  respectively.  The  1959-61  level  of 
consumption  must  be  considered  only  a first  approximation.  Any 
apparent  conflict  between  these  assumptions  and  current  trends 
has  been  noted  in  the  discussions  of  various  commodities. 

A study  made  by  officials  of  the  U.  S.  Department  of  Agri- 
culture (24)  shows  that  in  1959-61  per  capita  consumption  in 
both  countries  was  close  to  2,300  calories.  Some  increase  in 
total  caloric  intake  might  be  expected,  but  it  is  anticipated  that 
major  efforts  in  the  immediate  future  will  be  directed  at  im- 
proving the  composition  of  the  diet.  Lacking  both  variety  and 
volume,  the  diet  of  most  Egyptians  and  Sudanese  consists 
largely  of  grains  and  other  starchy  foods. 

United  Arab  Republic 

In  an  earlier  section,  this  report  establishes  the  fact  that 
the  cultivated  area  in  the  UAR  could  reach  8.1  million  acres  by 
1975.  This  would  mean  an  increase  of  1,720,000  acres  over 
total  cultivated  acreage  for  1965.  Such  an  expansion  will  be 
equivalent  to  2,924,000  acres  if  the  predicted  multiple- cropping 
index  of  1.7  is  attained.  It  would  be  more  than  equivalent  to  the 
total  expansion  in  Egyptian  farmland  from  1900  through  1965. 

Much  of  this  will  be  marginal  land.  Therefore,  it  will  take 
several  years  to  increase  its  fertility  to  a normal  degree.  Thus, 
it  is  unrealistic  to  expect  overall  yields  for  Egyptian  crops  to 
progress  at  the  same  pace  during  the  next  decade  as  they  have 
since  1948. 

The  balance  between  projected  production  and  demand  for 
selected  commodities  is  shown  in  table  22. 

Grains. — Grains  normally  account  for  45  to  50  percent  of 
the  UAR  total  crop  acreage.  Principal  grains  are  wheat,  corn, 
and  rice.  Only  small  quantities  of  sorghum  and  barley  are 
grown.  Rice  is  the  only  cereal  that  is  significant  as  an  export 
crop. 

Wheat  is  grown  in  all  agricultural  areas  of  the  country.  In 
fact,  the  geographic  distribution  of  wheat  is  the  most  uniform  of 
all  crops  grown  in  the  UAR.  This,  in  part,  is  due  to  the  fact 
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Table  22. ---Projected  requirements  and  level  of  production  by  1975,  selected  commodities, 
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1/  Per  capita  availability  was  obtained  on  the  basis  of  data  from  (24).  2/  Likely  to  be  used  domestically  by 

livestock  industry.  3/  Includes  textile  exports.  4/  Includes  only  raw  cotton;  expansion  of  the  textile  industry 
could  reduce  the  quantity  of  these  exports. 


that  each  farmer  is  required  by  law  to  plant  one-third  of  his  total 
crop  acreage  to  wheat  each  year;  for  other  Egyptian  farms  it  is 
a traditional  crop  to  be  grown  in  the  rotation  inherited  from  the 
past. 

The  UAR  was  a net  exporter  of  wheat  in  1946.  Although 
production  has  increased,  at  the  end  of  1965,  annual  wheat  and 
wheat  flour  imports  exceeded  2 million  metric  tons  (table  23). 
These  imports  increased  at  an  average  annual  rate  of  200,000 
metric  tons  during  the  last  decade.  The  growing  demand  for  wheat 
imports  has  been  largely  confined  to  the  country’s  two  largest 
cities — Cairo  and  Alexandria.  Rural  areas  produce  the  major 
portion  of  their  needs. 

In  spite  of  the  growing  demand  for  wheat  and  laws  requiring 
a given  acreage  to  be  planted  each  year,  the  area  sown  has  in 

Table  23. — Imports  of  wheat  and  wheat  flour,  UAR,  1954-65 


Year 

Wheat 

Wheat 

flour 

Wheat 

equivalent 

- 1,000  metric  tons 

1954 

10 

49 

78 

1955 

— 

i/ 

i/ 

1956 

242 

51 

313 

1957 

710 

93 

839 

1958 

774 

279 

1,162 

1959 

730 

424 

1,320 

I960 

631 

473 

1,288 

1961 

661 

431 

1,260 

1962 

860 

510 

1,568 

1963 

972 

815 

2,104 

1964 

810 

776 

1,888 

1965 

1,230 

610 

2,077 

1/  Less  than  500  metric  tons. 
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general  tended  to  decrease  since  1955.  This  decrease  averaged 
0.4  percent  annually  from  1948  through  1966.  Should  this  trend 
continue,  the  area  planted  to  wheat  by  1975  would  equal  little 
more  than  1.4  million  acres — some  220,000  acres  less  than  that 
planted  to  wheat  in  1966.  The  decline  in  acreage,  however,  has 
been  more  than  offset  by  increased  yields.  The  net  result  has 
been  an  average  annual  increase  in  wheat  production  of  2 percent 
(fig.  2 and  appendix  table  34). 

Should  present  acreage  and  yield  trends  prevail,  wheat 
production  will  approach  2.2  million  metric  tons  by  1975.  This 
level  of  output  will  be  only  about  one-half  total  requirements  to 
maintain  per  capita  availability  at  the  1959-61  level  of  105  kilo- 
grams (table  22).  In  light  of  the  country’s  growing  bread  grain 
deficit,  larger  rather  than  smaller  acreage  will  probably  be 
planted  to  wheat  in  the  immediate  future.  However,  there  are 
those  who  argue  that  none  of  the  new  agricultural  potential  as 
a result  of  completion  of  the  High  Aswan  Dam  can  be  justified 
for  use  in  producing  wheat  (15) . 20/  Nevertheless,  recent 
difficulties  in  obtaining  adequate  wheat  supplies  in  the  inter- 
national market,  along  with  the  country’s  mounting  bread  grain 
deficit,  would  give  support  to  the  belief  that  larger  acreage  will 
be  planted  to  wheat  in  the  immediate  future.  21/ 

Faced  with  the  prospect  of  a continued  grain  shortage,  the 
Egyptian  Government  appears  to  have  three  or  a combination  of 


20/  Owen  argues  that  the  promotion  of  a policy  to  expand 
wheat  acreage  tends  to  obscure  the  real  cost  to  the  UAR  in 
terms  of  opportunities  foregone.  He  indicates  that  these  oppor- 
tunities include  (1)  the  saving  of  foreign  exchange  by  expansion 
of  local  production  of  farm  commodities,  which  are,  or  can  be, 
more  competitive  with  imports  than  is  local  wheat  production, 
and  (2)  the  promotion  of  other  basic  food  crops  for  which  the 
UAR  has  a greater  comparative  advantage,  as  well  as  a greater 
self-sufficiency  capability  than  is  true  for  wheat. 

21/  As  of  September  1967,  the  UAR  Government  announced  that 
for  the  coming  year  wheat  acreage  would  be  increased  and  cotton 
acreage  would  be  reduced  (28).  The  exact  magnitude  of  these 
changes  was  not  given. 
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WHEAT 

Production , Yield , and  Acreage  in  the  UAR 


Figure  2 


three  alternatives  available  to  it  in  its  effort  to  meet  future 
needs.  These  are  as  follows:  (a)  to  increase  production  to  a 
level  higher  than  that  forecast,  (b)  to  curtail  wheat  consumption, 
and  (c)  to  continue  to  receive  larger  imports  of  wheat. 

Even  with  the  anticipated  expansion  in  yields,  current  acre- 
age would  have  to  be  almost  doubled  to  meet  total  local  require- 
ments. It  is  questionable  if  wheat  acreage  can  be  expanded  that 
much  by  1975  without  a reduction  in  the  area  allotted  to  the  major 
export  crops — rice,  cotton,  and  onions.  There  is  also  the  pos- 
sibility of  extending  grain  acreage  at  the  expense  of  berseem 
(a  clover  crop)  acreage.  Reduced  berseem  acreage,  however, 
would  limit  the  volume  of  livetock  feed  produced.  This,  in  turn, 
would  make  for  smaller  livestock  numbers  and  thus  a reduction 
in  the  country’s  critical  supply  of  food  high  in  protein.  At  the 
same  time,  any  expansion  in  wheat  acreage  at  the  expense  of 
berseem  acreage  would  increase  the  need  to  replace  plant 
nutrients  normally  provided  by  berseem  with  chemical  fertilizer. 

There  is  also  the  possibility  that  yields  could  exceed  pro- 
jected levels  with  a greater  application  of  modern  technology 
and  research  and  an  increase  in  production  inputs.  The  outlook 
could  be  greatly  improved,  for  example,  if  the  new  variety  of 
wheat  known  as  Sonora,  the  “Mexican  wonder  wheat,”  is  adopted 
on  a widespread  basis  and  proves  to  be  as  successful  as  it  has 
been  in  other  Middle  East  countries.  Improved  varieties  of  wheat 
are  presently  being  grown  on  a limited  scale;  however,  if  these 
varieties  prove  successful,  they  probably  will  be  used  at  an 
accelerated  rate.  Therefore,  it  is  likely  that  production  will 
increase  faster  than  that  indicated  by  the  historical  trend. 

Historically,  the  Egyptian  Government  has  promoted  a con- 
sumer-orientated pricing  policy  which  permits  increased  food 
supplies  to  be  made  available  for  the  masses  at  extremely  low 
prices.  Wheat  is  the  preferred  bread  grain;  therefore,  it  would 
seem  unrealistic  to  expect  efforts  to  be  made  to  reduce  wheat 
consumption. 

Most  of  the  United  Arab  Republic’s  food  imports  during  the 
last  decade  have  been  made  available  under  concessional  terms. 
Without  such  arrangements  in  the  future,  it  is  questionable  if 
the  country  will  be  in  a financial  position  to  obtain  large  supplies 
on  a commercial  basis. 
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Rice  has  proved  to  be  a very  profitable  export  for  Egyptian 
farmers  in  recent  years.  This,  in  part,  explains  why  rice  acre- 
age has,  in  general,  increased  and  reached  an  alltime  high  of 
1.2  million  acres  in  1966  (fig.  3 and  appendix  table  35).  Total 
rice  acreage  has  fluctuated  more  from  year  to  year  than  that 
for  any  other  major  Egyptian  crop.  It  has  varied  mainly  because 
of  the  availability  of  water  during  the  spring  months  for  irrigation. 
Completion  of  the  High  Aswan  Dam  will  supposedly  eliminate  this 
problem  by  making  a supply  of  water  available  throughout  the 
year.  As  additional  water  became  available  on  the  completion  of 
the  first  phase  of  the  dam,  rice  acreage  expanded  at  a faster 
rate  than  the  historical  trend  of  3.3  percent  annually. 

A study  of  yield  and  acreage  data  for  some  time  before  1960 
would  suggest  that  the  supply  of  water  available  for  irrigation  was 
the  major  factor  in  determining  the  overall  level  of  production. 
This  is  illustrated  in  the  data  for  1952  and  1958.  During  those 
years,  acreage  had  to  be  reduced  because  of  inadequate  water. 
Yields  were  also  down.  But  in  the  1950’ s,  when  water  was  suf- 
ficient for  an  expansion  of  acreage,  yields  increased.  On  the 
other  hand,  it  would  appear  that  since  1962  rice  acreage  has 
expanded  at  such  a pace  that  production  inputs  other  than  water 
(improved  seed,  fertilizer,  and  insecticides)  were  insufficient 
to  maintain  yields  at  previously  established  levels. 


Rice  does  not  compete  directly  in  the  rotation  with  wheat 
or  cotton.  Now  that  water  is  available,  the  area  planted  to  rice 
in  the  future  is  likely  to  be  substantially  more  than  that  indicated 
by  the  historical  trend  line  in  figure  3.  The  following  factors 
tend  to  support  this  belief:  (a)  the  favorable  outlook  for  rice  in 
the  international  market,  (b)  the  growing  importance  of  rice  as 
an  earner  of  foreign  exchange,  and  (c)  the  large  returns  to  land 
and  management  from  rice  production.  Farm  prices  for  rice  are 
supported  by  the  Government,  which  will  buy  all  rice  offered  at  a 
guaranteed  minimum  price. 


The  historical  trend  suggests  that  1.6  million  acres  will  be 
planted  to  rice  by  1975  and  that  yields  will  reach  a level  of  56 
hundredweight  per  acre.  Egyptian  rice  yields  compare  favorably 
with  those  in  the  United  States  and  Japan,  but  have  lagged  behind 
those  in  Spain  and  Australia  in  recent  years. 
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RICE 

Production , Yield,  and  Acreage  in  the  UAR 


Figure  3 
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Rice  is  of  less  importance  in  the  Egyptian  diet  than  wheat 
and  corn.  One-third  of  the  crop  is  normally  exported.  After 
allowance  was  made  for  exports,  the  amount  of  rice  available 
per  capita  during  1959-61  amounted  to  approximately  40  kilo- 
grams (rough  basis).  If  the  same  level  of  per  capita  consumption 
is  maintained  through  1975,  local  requirements  will  equal  1.6 
million  metric  tons.  On  the  basis  of  current  area  and  yield 
trends,  substantially  large  quantities  would  be  available  for 
export  by  1975.  Average  annual  exports  amounted  to  700,000  tons 
for  1963-66.  It  is  believed  that  in  the  future,  rice  yields  may  lag 
behind  those  indicated  by  the  historical  trend.  Expansion  in 
acreage,  however,  is  likely  to  be  of  such  magnitude  that  production 
could  well  exceed  the  projected  level  by  530,000  tons. 

Corn  normally  competes  with  cotton  for  the  largest  acreage 
planted  to  field  crops.  Asa  food  grain,  it  is  more  important  than 
wheat.  Corn  is  the  principal  staple  food  in  the  rural  areas,  and 
is  produced  mostly  for  home  consumption.  Relatively  small 
quantities  enter  commercial  trade  channels.  About  two-thirds 
of  the  crop  is  produced  in  the  delta.  The  area  planted  to  corn 
decreases  as  one  goes  south,  and  is  of  relatively  little  importance 
in  the  extreme  southern  one-third  of  the  country. 

The  general  practice  has  been  to  plant  most  of  the  corn 
crop  (77  percent  in  1963)  at  the  beginning  of  the  flood  season  in 
July.  This  late  crop  (flood  or  “Nili”  corn)  reportedly  yields 
20  to  25  percent  less  than  the  crop  planted  in  May  and  June.  Now 
that  additional  water  will  be  available  during  the  dry  season,  the 
Government  has  promoted  a policy  to  encourage  the  planting  of  the 
major  share  of  the  crop  in  May  and  June.  Locally  this  is  labeled 
the  “summer  crop.”  The  increase  in  corn  yields  since  1964 
partially  reflects  the  shift  to  earlier  planting.  Farmers  will 
probably  continue  early  planting  after  the  High  Aswan  Dam  is 
completed. 

Experimental  work  recently  undertaken  by  the  Ford  Foun- 
dation in  cooperation  with  the  Ministry  of  Agriculture  would 
indicate  that  corn  has  a great  potential  in  the  UAR.  Informed 
technicians  suggest  that  yields  could  be  doubled  with  improved 
practices.  The  degree  of  progress  that  can  be  made  is  indicated 
by  the  fact  that  Egyptian  corn  yields  averaged  49.8  bushels  per 
acre  in  1965,  compared  with  73.1  bushels  per  acre  in  the  United 
States. 
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Only  a small  acreage  of  hybrid  corn  is  presently  grown. 
However,  the  growing  need  for  increased  bread  grain  is  likely 
to  stimulate  interest  in  a wider  use  of  hybrid  seed  in  the  imme- 
diate future.  In  addition  to  the  practice  of  early  planting  and  use 
of  improved  seeds,  yields  can  also  be  increased  considerably  with 
better  pest  and  disease  control  measures. 

The  maturing  date  for  corn  comes  at  a time  when  the  supply 
of  other  forage  crops  is  extremely  limited.  Thus,  there  is  the 
general  tendency  to  strip  the  corn  stalk  of  its  fodder  for  feeding 
purposes.  It  is  believed  that  yields  could  be  greatly  improved  if 
the  grain  were  allowed  to  fully  mature  before  the  fodder  was 
removed  from  the  stalk,  as  is  now  done  in  many  areas. 

Corn  acreage  has,  in  general,  tended  to  decrease  since 
1953.  Annual  fluctuations  in  acreage  have  been  of  such  magnitude 
that  the  significance  of  the  historical  trend  line  is  questionable 
(fig.  4).  By  1975,  planted  acreage  could  well  reach  2 million 
acres.  Corn  has  proved  too  unprofitable  for  the  Egyptian  farmer 
to  voluntarily  produce  surplus  quantities  for  the  commercial 
market.  Instead,  most  of  the  expanded  crop  area  in  the  summer 
will  probably  be  planted  to  rice  and  vegetables. 

Recent  progress  would  tend  to  suggest  that  yields  will 
exceed  the  projected  trend  level  of  52  bushels  per  acre  by  1975. 
For  the  reasons  already  noted,  yields  could  reach  and  surpass 
60  bushels  per  acre.  Even  with  the  lower  level  of  yields,  the 
country  could  become  self-sufficient  in  corn  by  1975  (assuming 
per  capita  availability  of  62  kilograms).  With  higher  yields  and 
more  corn  acreage,  supplies  could  exceed  food  requirements. 
It  is  unlikely,  however,  that  any  surplus  supplies  would  be  avail- 
able for  export.  Instead,  corn  would  probably  play  a greater  role 
as  a livestock  feed.  Larger  quantities  would  undoubtedly  be  used 
for  human  consumption,  in  light  of  the  large  deficit  forecast  for 
wheat.  Thus,  the  amount  of  corn  consumed  annually  will  probably 
exceed  the  62  kilograms  per  capita  reported  for  the  1959-61 
period. 

Oilseeds. — Oilseed  production  in  the  UAR  centers  mainly 
around  cottonseed  and  peanuts.  Other  oilseeds  of  minor  im- 
portance include  sunflower,  sesame,  pumpkin,  caster , and  gourd. 
While  total  oilseed  production  has  increased  in  recent  years,  the 
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supply  has  not  kept  pace  with  the  country’s  growing  requirements. 
As  a result,  vegetable  oils  and  oilseeds  are  being  imported  in 
increasing  quantities. 

Peanuts  are  especially  useful  in  the  Egyptian  economy, 
both  as  a raw  or  cooked  food  and  as  a source  of  oil.  For  cooking 
purposes,  peanut  oil  is  second  to  cottonseed  oil  in  importance. 
Until  recently,  a sizable  proportion  of  total  peanut  production  was 
exported.  Total  production  is  now  needed  locally  to  help  meet 
the  growing  requirements  for  vegetable  oils. 

After  rice  and  cotton,  peanuts  are  among  the  most  profit- 
able summer  crops  grown.  They  are  planted  in  April  and  May 
and  harvested  in  October  and  November.  Production  rose  at  an 
average  annual  rate  of  6.3  percent  between  1948  and  1966.  In 
1965,  50,000  metric  tons  (unshelled)  were  produced.  Continued 
expansion  in  production  is  the  result  of  larger  acreage  and  im- 
proved yields  (fig.  5 and  appendix  table  37).  Yields  compare 
favorably  with  those  in  major  producing  countries  in  Europe  and 
North  America. 

Peanuts  are  likely  to  play  a greater  role  in  the  Egyptian 
rotation  in  the  immediate  future.  Where  water  is  available,  many 
of  the  areas  with  predominantly  sandy  soils  have  proved  pro- 
ductive for  growing  peanuts.  As  additional  water  becomes 
available,  it  is  believed  the  acreage  planted  to  peanuts  will  be 
somewhat  higher  than  that  indicated  by  the  extended  trend  line. 
There  is  no  reason  to  believe,  however,  that  yield  will  advance 
at  a faster  pace  than  the  average  annual  rate  of  1.4  percent.  On 
the  basis  of  current  trends,  production  could  approach  75,000 
metric  tons  by  1975.  With  greater  expansion  in  acreage  than  is 
now  indicated,  production  could  well  reach  95,000  tons.  This 
volume  of  production  would  be  more  than  adequate  to  maintain 
the  1959-61  per  capita  level  of  consumption  of  1.3  kilograms. 
It  is  unlikely  that  surplus  quantities  will  be  exported.  Instead, 
they  will  probably  be  used  as  a substitute  to  help  compensate  for 
the  deficit  in  other  vegetable  oils.  In  any  case,  substantially 
larger  quantities  of  oilseed  cake  will  be  available  for  export. 

Cottonseed  is  an  important  byproduct  of  the  cotton  industry. 
Cottonseed  oil  supplies  85  percent  or  more  of  the  country’s  total 
edible  oils,  and  comprises  more  than  half  of  the  vegetable  oils 
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used  industrially.  Seed  production  has  increased  substantially 
since  1961,  largely  because  of  higher  cotton  yields. 

The  level  of  cottonseed  production  expected  for  1975  is  a 
residual  of  projected  cotton  output.  With  a ratio  of  1 to  1.9 
between  cotton  lint  and  seed  production,  some  1.1  million  metric 
tons  of  cottonseed  would  be  produced  if  the  projected  goal  of 
560  metric  tons  of  raw  lint  is  reached.  During  1959-61,  per 
capita  availability  of  cottonseed  (local  production  plus  imports 
of  seed  and  oil)  amounted  to  30  kilograms.  Thus,  to  maintain 
this  level,  anticipated  production  will  fall  some  160,000  metric 
tons  short  of  requirements.  A deficit  of  this  kind  could  be  offset 
by  expanding  the  production  of  other  oilseed  crops.  There  is 
also  the  possibility  that  efforts  will  be  made  to  reduce  consump- 
tion requirements.  In  any  case,  the  UAR  will  probably  remain 
a vegetable  oil  deficit  country  unless  greater  effort  is  made  to 
expand  oilseed  output. 

Cotton. — The  major  question  regarding  future  Egyptian 
agriculture  is  whether  the  arable  land  created  by  completion  of 
the  High  Aswan  Dam  will  increase  cotton  acreage  or  will  be  used 
for  food  production.  There  are  no  indications  that  the  United 
Arab  Republic  will  greatly  expand  cotton  acreage  when  the  dam 
is  completed.  Nevertheless,  it  is  an  understatement  to  say  that 
cotton  is  likely  to  be  a major  crop  in  the  UAR  for  many  years  to 
come.  The  area  planted  to  cotton  increased  at  an  average  annual 
rate  of  0.4  percent  between  1948  and  1966,  and  averaged  1.8 
million  acres  during  the  5-year  period  1960-64.  It  is  believed 
that  Egyptian  cotton  acreage  will  approximate  that  of  the  historical 
trend  line  and  average  close  to  1.9  million  acres  by  1975. 

There  is  growing  evidence  to  support  this  belief.  In  general, 
there  is  a strong  desire  to  reduce  the  dependence  of  the  economy 
on  this  single  crop  which  has  constituted  over  two-thirds  of  the 
country’s  foreign  exchange  earnings  during  recent  years.  Plan- 
ners have  also  expressed  some  concern  over  the  future  trend  in 
the  world  market  for  extra-long  staple  cotton,  especially  in  view 
of  the  expanded  areas  being  cultivated  in  other  countries.  Also 
of  growing  concern  is  the  rapid  pace  of  technological  advances 
in  the  processing  of  short- staple  cotton.  All  are  factors  which 
would  appear  to  discourage  substantially  larger  Egyptian  cotton 
acreage. 
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As  stated  earlier  in  this  report,  the  prospect  for  long- 
staple  cotton  is  sufficiently  uncertain,  and  the  availability  of 
alternative  land  use  opportunities  sufficiently  attractive  to  lend 
general  support  to  the  policy  of  not  deliberately  expanding  cotton 
areas.  A policy  to  improve  the  country’s  overall  self-sufficiency 
in  food  supply  will  also  tend  to  curtail  expansion  of  cotton  acreage. 


Even  at  current  world  prices,  cotton  remains  a profitable 
crop  in  the  UAR.  In  spite  of  the  recent  discovery  of  substantial 
oil  deposits  in  the  western  desert,  the  Egyptian  economy  will 
very  likely  need  to  continue  to  look  to  cotton  to  supply  the  bulk 
of  its  critical  foreign  exchange  requirements  for  many  years  to 
come.  Furthermore,  there  would  appear  to  be  little  cause  to 
deemphasize  cotton  for  fear  Egyptian  cotton  will  lose  its  premium 
value  in  relation  to  long- staple  cotton  of  other  producers,  pro- 
vided sufficient  attention  is  given  to  the  continued  improvement 
of  production  and  marketing  procedures. 

It  would  appear,  then,  that  no  significant  change  in  cotton 
acreage  is  likely  in  the  immediate  future.  Instead,  greater 
effort  will  be  made  to  improve  quality  and  yields  and  thereby 
retain  the  competitive  advantage  of  Egyptian  cotton  in  the  extra- 
long  staple  cotton  market.  This  means  that  farmers  will  be 
highly  selective  in  choosing  varieties  to  be  promoted. 

The  curtailment  of  cotton  acreage  will  permit  greater 
expansion  in  grain,  fruit,  and  vegetable  acreages.  Expanding 
local  and  foreign  markets  are  already  improving  the  relative 
position  of  these  commodities  in  relation  to  cotton  in  recent 
years. 

Egyptian  cotton  yields  compare  favorably  with  those  in 
other  countries  producing  extra-long  staple  varieties.  Pima  S-l 
and  S-2  varieties  in  the  United  States  give  greater  yields  than 
Egyptian  extra-long  staple  varieties.  However,  average  Egyptian 
cotton  yields  during  the  1960-64  period  amounted  to  538  pounds 
per  acre,  compared  with  an  average  of  477  pounds  for  all  types 
in  the  United  States.  Despite  high  averages,  yields  have  varied 
considerably  since  1948  (fig.  6).  Insect  pests  have  accounted  for 
some  of  the  worst  Egyptian  crop  failures.  In  1961,  the  trouble 
was  army  worms. 
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The  historical  trend  indicates  that  annual  increases  in 
yields  have  averaged  1.8  percent.  In  the  absence  of  better 
insect  control  measures,  gains  in  average  yields  from  the 
present  high  base  may  be  difficult  to  achieve.  Improved  methods 
of  cultivation,  greater  use  of  nitrogenous  fertilizers,  and  im- 
proved seed  production  and  distribution  will,  no  doubt,  be  helpful. 
But  there  is  no  indication  of  a major  breakthrough  in  the  imme- 
diate future.  The  prospect  for  1975  seems  to  be  about  650 
pounds.  This  would  still  be  slightly  below  the  alltime  high  of 
665  pounds  reported  for  1964. 

Should  the  assumptions  for  acreage  and  yields  outlined 
prove  true,  Egyptian  cotton  production  will  approximate  560,000 
metric  tons  in  1975  (fig.  6 and  appendix  table  12).  This  amount 
would  be  26  percent  larger  than  the  1960-64  average  of  443,000 
metric  tons.  The  major  share  of  this  production  would  be  avail- 
able for  export.  Internal  consumption  of  raw  cotton  during  1959- 
61  averaged  3.4  kilograms  per  capita.  This  compared  with 
2.8  kilograms  in  1954  and  2.5  kilograms  in  1938  (1).  Much  of  this 
supply  was  processed  locally  and  exported  as  textiles.  The 
Egyptian  cotton  textile  industry  has  expanded  significantly  in 
recent  years,  and  there  is  reason  to  believe  that  expansion  will 
continue.  Thus,  if  the  per  capita  cotton  consumption  reaches 
5 kilograms  by  1975,  there  would  still  be  some  360,000  metric 
tons  of  raw  cotton  available  for  export.  22/ 

Sudan 

In  a previous  section  on  the  status  and  goal  of  development 
projects,  this  report  establishes  the  fact  that  the  irrigated  area 
in  Sudan  could  be  expanded  some  1.5  million  acres  by  1975.  It 
also  proves  that  on  the  basis  of  current  practices,  water  supply 
will  be  more  than  adequate  for  this  acreage.  With  abundant 
water,  it  is  physically  possible  to  increase  crop  acreage  and 
production  by  using  land  more  intensively.  Under  present 
practices,  about  two-fifths  of  the  area  in  the  main  irrigation 
schemes  lies  fallow  each  year. 

The  lack  of  trained  technicians  and  an  inadequate  labor 
supply  are  the  main  deterrents  to  further  expansion  of  Sudanese 


22/  Per  capita  consumption  for  1975  is  projected  at  4.8  kilo- 
grams in  (3). 
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agriculture.  Sudan’s  total  cropped  area  was  expanded  by  2.5 
million  acres  (16)  from  1955  through  1964.  With  continued  use 
of  foreign  technical  assistance  and  a more  efficient  utilization  of 
the  labor  force,  significant  progress  is  likely  in  the  immediate 
future. 

A summary  of  anticipated  levels  of  production  and  require- 
ments for  the  principal  crops  by  1975  is  given  in  table  24.  Pro- 
duction projections  are  based  on  acreage  and  yield  data  for 
rainfed  and  irrigated  areas. 

Grains. — Durra,  a grain  sorghum,  is  Sudan’s  main  food 
crop.  It  is  grown  in  all  provinces  under  both  rain  and  irrigation 
cultivation  and  is  highly  resistant  to  drought  and  heat.  Some 
85  percent  of  the  3.3  million  acres  grown  in  1964  was  rainfed, 
compared  with  78  percent  of  total  grains  produced.  While  durra 
is  considered  a good  livestock  feed,  most  Sudanese  farmers  find 
it  uneconomical  for  this  purpose  because  of  its  high  market 
value.  Each  year  some  durra  is  exported,  the  quantity  in  recent 
years  averaging  slightly  over  100,000  metric  tons. 

The  historical  trend  would  indicate  that  durra  acreage  by 
1975  could  reach  5.4  million  acres  (fig.  7 and  appendix  table  39). 
This  would  mean  an  average  annual  growth  rate  of  4 percent. 
Yields  are  subject  to  wide  variation  and  are  projected  at  17.5 
bushels  per  acre.  Such  a yield  level  would  be  only  2.5  bushels 
per  acre  over  the  1961-65  average.  Such  an  area  and  yield  level 
would  produce  2.4  million  tons  of  grain.  This  would  be  equiv- 
alent to  13  8 kilograms  per  capita  for  the  projected  1975  population 
of  17,335,000.  Per  capita  grain  consumption  is  expected  to 
increase  during  the  next  decade.  It  is  anticipated,  however,  that 
wheat  will  make  up  the  major  share  of  this  increase.  Thus,  if 
the  per  capita  availability  of  sorghum  remains  at  the  1959-61 
level  of  115  kilograms,  a surplus  would  exist.  Most  of  the 
surplus  would  probably  be  available  for  export. 

Wheat  is  the  grain  most  likely  to  receive  major  attention  in 
the  immediate  future.  Increased  attention  to  it  might  not  be  fully 
justified  if  it  were  an  export  crop,  but  it  is  being  promoted  as  an 
import  substitute.  At  present,  little  more  than  one-third  of  the 
country’s  rapidly  rising  wheat  requirement  is  produced  locally. 
In  1965,  imports  of  wheat  and  wheat  flour  exceeded  100,000 
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1/  Per  capita  availability  was  obtained  on  the  basis  of  data  from  (24). 
2/  Production  from  irrigated  and  nonirrigated  areas. 
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metric  tons  (wheat  equivalent);  during  the  1948-52  period  they 
averaged  only  27,000  tons.  By  1975,  wheat  acreage  and  yields 
could  well  exceed  those  noted  by  historical  trend  lines.  Data 
for  1963  through  1966  suggest  that  new  trends  are  in  the  making 
(fig.  8).  From  1953  to  1963,  yields  averaged  approximately 
23  bushels  per  acre.  This  compared  with  close  to  30  bushels  for 
1964-66.  Like  cotton,  most  wheat  is  grown  under  irrigation. 
Continued  gains  are  likely  as  improved  farming  practices  are 
adopted.  Historical  trends  suggest  that  the  country  will  continue 
to  have  a deficit  by  1975  if  the  1959-61  per  capita  availability  of 
6.0  kilograms  is  to  be  maintained.  Contrary  to  these  trends, 
Sudan  has  adequate  resources  to  more  than  meet  these  needs. 
Wheat  production  is  becoming  increasingly  mechanized.  There- 
fore, the  lack  of  a sufficient  labor  force  will  probably  have  less 
effect  on  the  expansion  of  wheat  production  than  on  expansion  in 
the  production  of  other  crops.  With  water  now  available  for  crop 
expansion,  a policy  of  greater  self-sufficiency  in  bread  grains 
will  almost  certainly  be  pursued  in  the  future.  In  fact,  it  is 
believed  that  total  wheat  needs  will  be  met  by  local  production  by 
1975. 

Other  grains  of  significance  in  Sudan  include  corn  and 
millet.  Both  are  grown  to  meet  certain  needs  in  several  areas 
of  the  country.  Neither  is  of  importance  in  commercial  trade 
and  there  are  no  indications  that  they  will  be  in  the  near  future. 

Oilseeds.- -Oilseeds  are  next  to  cotton  in  importance  as  an 
earner  of  foreign  exchange.  The  country’s  main  oilseeds  include 
sesame,  peanuts,  and  cottonseed.  Exports  are  limited  to  seeds, 
since  the  processing  industry  is  still  practically  new. 

Sesame  use  and  cultivation  are  widespread.  Some  patches 
are  grown  under  irrigation  along  the  Nile  north  of  Khartoum, 
but  the  major  producing  areas  lie  west  of  the  White  Nile  across 
the  sand  dunes  of  Kordofan  and  Darfur  Provinces.  It  is  also 
grown  in  the  hilly  regions  throughout  the  south.  Sesame,  like 
peanuts  and  cottonseed,  is  of  importance  for  local  consumption 
and  as  an  export  crop. 

Sesame  acreage  has  tended  to  increase  since  1951.  The 
growing  importance  of  the  production  of  sesame  in  recent  years 
is  indicated  by  the  average  annual  acreage  increase  of  7.6  per- 
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cent  during  the  last  two  decades.  Indications  are  that  sesame 
acreage  will  continue  to  expand  at  an  equal  or  higher  rate  in  the 
immediate  future. 

Increased  acreage  has  been  of  sufficient  magnitude  to 
offset  declining  yields  and  to  permit  continued  expansion  in 
overall  production  (fig.  9 and  appendix  table  41).  Only  a small 
portion  of  the  crop  is  irrigated.  A larger  percentage  will 
probably  be  under  irrigation  in  the  future;  these  practices  could 
help  to  arrest  the  downward  trend  in  yields.  At  any  rate,  the 
projected  production  of  290,000  metric  tons  for  1975  appears 
reasonable.  This  level  of  production  would  equal  1959-61  levels 
of  consumption  and  leave  an  additional  100,000  metric  tons 
available  for  export.  This  would  compare  with  exports  that 
averaged  slightly  over  70,000  metric  tons  in  1961-65.  There  are 
also  possibilities  that  with  favorable  conditions  in  the  world 
market  for  sesame,  efforts  would  be  made  to  exceed  projected 
levels. 

Peanuts  may  well  be  considered  a twin  to  sesame  in  Sudan; 
for  wherever  sesame  is  grown  so  are  peanuts.  Production  has 
increased  so  in  recent  years  that  sizable  quantities  are  now 
exported. 

The  rapid  expansion  in  acreage  and  output  for  recent  years 
is  shown  in  figure  10  and  appendix  table  42.  During  the  next 
decade,  it  is  questionable  if  acreage  can  be  continuously  expanded 
at  the  pace  indicated  by  the  historical  trend  line.  These  trends 
would  suggest  that  peanut  acreage  could  exceed  2 million  acres 
by  1975.  In  light  of  the  growing  demand  upon  the  country’s 
limited  production  inputs  by  other  crops,  it  is  unlikely  that  peanut 
acreage  will  increase  to  such  an  extent  by  that  time.  It  does  not 
appear  unrealistic,  however,  to  expect  peanut  acreage  to  approach 
1.6  million  acres  by  1975. 

From  1948  through  1966,  peanut  yields  increased  at  an 
average  annual  rate  of  3.7  percent.  A closer  examination  of  the 
data  for  that  period  shows  that  yields  have  in  general  tended  to 
decrease  since  1960.  This  trend  will  probably  be  reversed  as 
larger  quantities  of  water,  improved  seed,  and  fertilizer  become 
available.  Less  than  one -third  of  the  crop  is  presently  grown 
on  irrigated  land.  If  anticipated  expansion  is  realized,  production 
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will  be  sufficient  to  maintain  the  1959-61  level  of  per  capita 
consumption  and  also  to  provide  larger  quantities  for  export.  It 
is  doubtful,  however,  that  production  will  reach  the  level  indicated 
by  the  historical  trend. 

Cottonseed  is  an  important  byproduct  of  the  cotton  industry 
in  Sudan.  With  a ratio  of  1 to  1.9  between  cotton  lint  and  seed 
production,  agriculturists  anticipate  that  some  440,000  metric 
tons  of  cottonseed  will  be  produced  if  the  indicated  230,000 
metric  tons  of  raw  lint  are  produced.  During  1959-61,  annual 
per  capita  consumption  of  cottonseed  averaged  close  to  20  kilo- 
grams. Thus,  to  maintain  this  level  of  consumption,  anticipated 
production  will  exceed  requirements  by  close  to  200,000  metric 
tons.  As  the  oilseed  industry  is  developed,  larger  supplies  are 
likely  to  be  used  locally.  At  any  rate,  Sudan  should  have  no 
difficulty  in  disposing  of  any  oilseed  surpluses  in  neighboring 
Middle  East  countries. 

Cotton. --All  Egyptian  cotton  in  Sudan  is  grown  under  irri- 
gation and  accounts  for  approximately  70  percent  of  all  cotton 
acreage.  On  the  other  hand,  little  more  than  3 percent  of 
American  cotton  is  grown  under  irrigation.  The  difference  in 
yields  from  the  two  types  is  illustrated  by  the  fact  that  American 
cotton  accounts  for  30  percent  of  all  acreage  planted  but  for  only 
11  to  15  percent  of  total  production.  Agricultural  experts 
anticipate  that  both  acreage  and  yields  for  this  type  of  cotton  are 
likely  to  increase  in  the  near  future  as  larger  areas  are  irrigated. 
The  degree  to  which  American  or  upland  cotton  will  be  promoted 
at  the  expense  of  Egyptian  cotton  will  depend,  in  part,  upon  the 
price  spread  between  the  two.  This  spread  has  been  narrowing 
since  the  late  1950’s  and  has  resulted  in  shorter  staple  varieties 
becoming  more  competitive  with  extra-long  staple  varieties  in 
major  cotton  markets  of  the  world. 

There  are  still  uncertainties  about  the  extent  of  expansion 
in  cotton  acreage  that  will  be  feasible  as  a result  of  new  irri- 
gation projects.  There  can  be  little  doubt,  however,  that  there 
will  be  additional  increases  in  plantings  of  cotton. 

Since  cotton  appears  to  be  more  profitable  than  any  other 
Sudanese  crop,  the  tendency  probably  will  be  to  increase  cotton 
acreage  to  the  maximum  that  production  inputs  will  allow. 
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Doubts  are  raised  from  time  to  time  about  the  large  area  of 
fallow  land  in  the  main  cotton  areas.  Even  so,  more  intensifi- 
cation of  cotton  in  the  rotation  appears  unlikely  in  the  immediate 
future. 


The  historical  trend  indicates  acreage  could  increase  by 
60  percent  by  1975.  In  spite  of  past  successes  in  expanding 
acreage  and  the  various  projects  underway  to  increase  the 
water  supply,  it  is  questionable  if  expansion  of  this  magnitude 
can  be  achieved.  The  outlook  for  alternative  crops,  labor  supply, 
degree  of  mechanization,  and  prospective  cotton  markets  would 
all  tend  to  support  the  belief  that  such  a projection  is  over- 
optimistic. 


In  Sudan,  production  per  acre  of  cotton  fluctuates  widely. 
Since  1948,  it  has  tended  to  drop,  with  an  average  annual  decline 
of  0.6  percent  (fig.  11  and  appendix  table  43).  This  downward 
trend  and  the  great  variation  from  year  to  year  have  recently 
become  the  cause  for  much  concern  among  Sudanese  officials. 
There  is  no  cause,  however,  for  expecting  a sharp  upward  trend 
in  yields  or  a decrease  in  the  year-to-year  variation  in  the 
immediate  future.  Total  cotton  yields  averaged  320  pounds  per 
acre  during  the  1964-66  period.  Yields  will  probably  increase 
in  the  future.  They  could  reach  the  level  of  380  pounds  per  acre 
by  1975.  At  any  rate,  they  will  probably  continue  to  lag  behind 
those  of  other  major  producing  countries.  Larger  portions  of 
the  crop  will  be  under  irrigation;  this  alone  should  help  to  make 
for  improved  yields. 


Present  trend  lines  indicate  Sudanese  cotton  production 
could  reach  230,000  metric  tons  by  1975.  This  is  equivalent  to 
a 72-percent  increase  over  the  1962-66  average  of  164,700  metric 
tons.  Sudan  will  be  almost  entirely  dependent  on  export  markets 
for  this  expanded  production.  On  the  assumption  that  per  capita 
consumption  of  raw  cotton  is  not  likely  to  exceed  2.0  kilograms, 
only  35,000  tons  would  be  used  internally.  It  is  very  probable 
that  production  could  approach  300,000  metric  tons  by  1975.  If 
such  a level  of  production  is  reached,  even  larger  quantities 
would  be  available  for  export. 
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EFFECTS  OF  AGRICULTURAL  DEVELOPMENT  IN  THE  NILE 
BASIN  ON  U.  S.  FARM  EXPORTS 


In  world  markets,  the  cotton,  citrus,  oilseed,  and  vegetables 
of  the  UAR  and  Sudan  compete  with  U.  S.  farm  products.  The 
most  important  of  these  commodities  is  cotton. 

Both  countries  have  concentrated  on  the  production  of  long 
and  extra-long  staple  cotton.  These  varieties  are  competitive 
with  U.  S.  cotton  exports  to  the  extent  that  they  are  substituted 
for  short  staple  varieties  by  major  manufacturers  of  textiles. 
Some  agriculturists  believe  that  larger  exports  of  long  staple 
cotton  have  tended  to  depress  world  prices  of  all  varieties  of 
cotton  in  recent  years.  Furthermore,  if  the  anticipated  expansion 
in  production  of  Egyptian  cotton  is  realized  in  the  Nile  Basin, 
the  world’s  extra-long  staple  situation  during  the  next  decade 
will  undoubtedly  be  greatly  affected.  Substantially  larger  quan- 
tities will  be  available  for  export,  as  expansion  of  the  textile 
industry  in  both  countries  is  not  likely  to  keep  pace  with  in- 
creased cotton  production  in  the  immediate  future. 

The  small  quantity  of  short  staple  cotton  exported  annually 
by  Sudan  is  more  directly  competitive  with  U.  S.  cotton  on  the 
world  market.  Should  the  price  margin  between  the  two  types 
of  cotton  continue  to  narrow,  American  upland  cotton  will 
probably  be  given  greater  emphasis  in  Sudan.  Shipments  of 
American  upland  cotton  from  Sudan  have  normally  gone  to 
countries  of  the  Far  East  and  Europe.  In  some  years  they  have 
completely  replaced  U.  S.  cotton  sales  to  Ethiopia. 

The  major  share  of  cotton  exports  from  the  UAR  and 
Sudan  is  now  shipped  to  East  European  countries  and  Communist 
China.  This  remains  the  case  in  spite  of  recent  efforts  to  pro- 
mote greater  trade  with  Western  Europe,  formerly  the  traditional 
market  for  most  Egyptian  and  Sudanese  cotton  exports. 


The  growing  potential  for  rice  exports  in  the  UAR  could  in 
the  future  also  be  of  greater  significance  to  U.  S.  agricultural 
exports.  Of  equal  or  greater  importance  are  the  prospects  for 
feed  grain  surpluses  in  Sudan.  These  shipments  could  compete 
directly  with  U.  S.  exports  in  Western  Europe. 
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The  Nile  Basin  is  currently  a net  importer  of  vegetable  oils. 
However,  if  the  agricultural  expansion  projected  for  the  imme- 
diate future  is  realized,  local  production  will  be  more  than  ade- 
quate to  compensate  for  the  UAR’s  vegetable  oil  deficit.  Sizable 
quantities,  mostly  from  Sudan,  will  be  available  for  export. 
These  exports  compete  in  the  importing  countries  with  U.  S. 
sales  of  soybeans,  other  oilseeds,  and  vegetable  oils.  Further- 
more, the  Nile  Basin  has  provided  a growing  outlet  for  U.  S. 
vegetable  oils  during  the  last  decade. 

The  Egyptian  citrus  industry  has  expanded  substantially 
since  1955.  Citrus  now  competes  with  U.  S.  fruit  exports  to 
Europe.  The  Nile  Basin  enjoys  certain  export  advantages  in 
West  European  markets  because  of  its  geographic  location; 
climatic  conditions  are  such  that  varieties  that  mature  early  can 
be  produced. 

The  production  and  export  of  vegetables — tomatoes,  onions, 
potatoes,  peppers,  and  pulses — in  the  UAR  and  Sudan  are  ap- 
proaching new  levels.  With  continued  effort  to  provide  more 
efficient  organization  and  management,  greater  gains  are  likely 
in  the  immediate  future. 

Total  U.  S.  agricultural  shipments  to  the  UAR  and  Sudan 
were  valued  at  $145.3  million  in  1966  (tables  25  and  26).  This 
was  more  than  4 times  the  value  of  U.  S.  farm  exports  received 
by  these  countries  in  1955.  Leading  U.  S.  items  were  grains  and 
grain  preparations  (predominantly  wheat).  With  the  termination 
of  P.  L.  480  agreements  with  these  countries,  indications  are 
that  efforts  will  be  made  to  expand  local  production.  Until  such 
expansion  can  take  place,  greater  use  will  probably  be  made  of 
bilateral  agreements  to  obtain  these  supplies. 

If  normal  channels  of  trade  are  maintained,  these  countries 
should  provide  a growing  outlet  for  U.  S.  tobacco  exports. 
Average  sales  to  the  UAR  in  1965  and  1966  amounted  to  15.2 
million  pounds  and  were  valued  at  $9.6  million.  For  the  same 
period,  Sudanese  purchases  averaged  slightly  over  one-half 
million  pounds  at  a value  of  $486,000.  A shortage  of  foreign 
exchange  earnings  will  probably  plague  both  countries  for  some 
time.  Even  so,  indications  are  that  they  will  provide  a growing 
market  for  tallow  and  dairy  products  also. 
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Table  25. --Quantity  and  value  of  U.S.  agricultural  exports  to  the  UAR,  1965  and  1966 


Quantity 

Value 

Commodity 

Unit 

1965 

: 1966 

1965 

1966 

Thousands 

1,000  dollars 

Meat  and  meat  preparations. 

Pound 

5,259 

36 

1,786 

16 

Beef,  fresh  and  frozen  . . . 

Pound 

3,983 

0 

1,476 

0 

Chicken,  fresh  and  frozen. 

Pound 

1,191 

31 

281 

13 

Dairy  products 

Pound 

24,154 

4,023 

566 

Milk  and  cream 

Pound 

24,149 

3,113 

4,021 

537 

Nonfat  dry  milk  (relief)  . . 

Pound 

22,221 

2,185 

3,713 

373 

Grains  and  grain  preparations 

- 

— 

-- 

65,209 

105,753 

Wheat 

Bushel 

25,029 

39,884 

40,632 

66,179 

Corn 

Bushel 

4,112 

67 

5,884 

98 

Wheat  flour . 

Hundred- 

4,101 

8,991 

16,214 

38,382 

weight 

Wheat  flour  (relief)  ..... 

Hundred- 

1,034 

1,261 

4,548 

6,089 

weight 

Bulgur  wheat  (relief)  .... 

Pound 

10,381 

9,502 

576 

533 

Rolled  wheat  (relief) 

Pound 

5,163 

0 

270 

0 

Cereal  preparations 

Pound 

1,559 

304 

1,087 

204 

Fruits,  vegetables,  and  nuts  . 

58 

255 

Sugar  and  sugar  preparations 

Pound 

53 

15 

43 

6 

Coffee,  cocoa,  spices,  etc.  . . 

Pound 

25 

17 

17 

16 

Animal  feed. 

Short  Ton 

2 

2 

170 

244 

Miscellaneous  food 

61 

14 

Beverages 

Gallon 

47 

65 

39 

54 

Tobacco  

Pound 

18,386 

12,009 

11,004 

8,197 

Hides  and  skins 

Number 

3 

17 

22 

142 

Oilseeds 

Pound 

46 

8 

1 

Crude  rubber 

Pound 

0 

12 

0 

5 

Material  fibers 

Pound 

0 

6 

0 

2 

Crude  animal  and  vegetable 

material 

Pound 

352 

271 

315 

226 

Animal  oils  and  fats 

Pound 

79,989 

92,728 

7,549 

7,889 

Tallow,  inedible 

Pound 

79,731 

92,728 

7,524 

7,889 

Vegetable  oils 

Pound 

45,321 

98,062 

6,324 

14,319 

Soybean  oil 

Pound 

7,537 

55,782 

1,364 

8,153 

Soybean  oil  (relief) 

Pound 

7,328 

4,408 

1,324 

801 

Cottonseed  oil 

Pound 

37,746 

42,278 

4,949 

6,165 

Cottonseed  oil  (relief).  . . . 

Pound 

2,127 

2 

425 

1/ 

Animal  and  vegetable  oils.  . . 

Pound 

4,321 

912 

601 

129 

Organic  chemicals 

Pound 

3 

27 

2 

6 

Essential  oil 

Pound 

2 

1/ 

2 

2 

Starches,  etc 

Pound 

4 

12 

7 

6 

Total  agricultural 

- 

-- 

— 

2/97,239 

137,848 

Nonagricultural 

- 

-- 

— 

60,327 

51,167 

Total  exports 

- 

-- 

— 

157,566 

189,015 

1/  Less  than  500.  2/  Added  before  rounding. 
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Table  26. — -Quantity  and  value  of  U.  S.  agricultural  exports  to 

Sudan,  1965  and  1966 


Quantity 

Value 

Commodity 

Unit 

1965  : 

1966 

1965 

: 1966 
• 

• 

Thousands 

1,000  dollars 

Meat  and  meat  prep- 

arations . . 

Pound 

0 

1 

0 

1 

Dairy  products 

Pound 

322 

57 

70 

11 

Nonfat  dry  milk.  . . 
Nonfat  dry  milk 

Pound 

278 

54 

36 

10 

(relief)  . 

Pound 

136 

54 

21 

10 

Grains  and  grain 

preparations 

-- 

-- 

7,548 

6,271 

Wheat 

Bushel 

2,101 

1,213 

1,837 

804 

3,659 

3,876 

3,304 

2,946 

Wheat  flour  .... 

Hundred- 

weight 

Fruits  and  vegetables 
Sugar  and  sugar 

“*  m » 

5 

11 

preparations 

Pound 

77 

104 

167 

238 

Coffee  

Pound 

1 

1/ 

1 

1/ 

Miscellaneous  food . . 

— 

45 

50 

Beverage  ........ 

Gallon 

13 

9 

16 

10 

Tobacco  

Pound 

390 

621 

355 

617 

Oilseed 

0 

6 

0 

Crude  rubber 

Pound 

3 

24 

1 

7 

Vegetable  seeds  .... 

Pound 

7 

21 

9 

51 

Tallow,  inedible  .... 

Pound 

1,186 

1,883 

128 

190 

Vegetable  oil 

Pound 

2 

18 

i/ 

3 

Starches,  glutens,  etc. 

Pound 

1 

6 

1 

2 

Total  agricultural 

- 

-- 

-- 

8,352 

7,462 

Nonagricultural  .... 

6,122 

6,385 

Total  exports  . 

- 

-- 

__ 

14,474 

13,847 

1/  Less  than  500. 
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APPENDIX 


Table  27. — Onions,  winter  crop:  Estimated  production  costs  and 
returns  per  acre,  UAR,  1962  and  1963 


1962  1/  : 1963  2/ 


: — Dollars  per  acre  — 

Income:  : 

Ripened  and  green  onions : 272.87  285.44 

Expenses:  : 

Land  preparation  : 5.94  5.85 

Seeds : 27.72  38.42 

Manure : 6.07  6.33 

Chemical  fertilizers : 8.58  7.78 

Irrigation  water : 2.48  2.70 

Miscellaneous : 1.52 1.60 

Total  expenses : 52.31  62.68 

Returns  to  labor  . : 21.08  21.67 

Returns  to  land  and  management : 199.48 201.09 

Returns  to  labor,  land,  and  management.:  220.56  222.76 

- — ■ — T ' ■:  ' ' 

1/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 


98 


Table  28. — Cotton:  Estimated  production  costs  and  returns  per 

acre,  UAR,  1962  and  1963 


1962  1/  : 1963  2/ 


- Dollars  per  acre  - - 

Income:  : 

Cotton,  raw : 198.75  186.29 

Stalk ; 3.98  5.44 

Total : 202.73  191.73 

Expenses:  : 

Land  preparation : 10.17  8.98 

Seeds : 2.51  2.39 

Manure : 4.21  3.52 

Chemical  fertilizers : 9.50  10.39 

Irrigation  water : 4.66  4.37 

Miscellaneous  3/ : 1.22 1,25 

Total  expenses : 32.27  30.90 

Returns  to  labor : 33.59  31.94 

Returns  to  land  and  management : 136.87 128.89 

Returns  to  labor,  land,  and  management  : 170.46  160.83 

1/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

3/  Hand  tools,  picking  sacks,  etc. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 
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Table  29. — Sugarcane:  Estimated  production  costs  and  returns 

per  acre,  UAR,  1962  and  1963 


1962  1/  : 1963  2/ 


: — Dollars  per  acre  — 

Income:  : 

Cane : 242.25  230.22 

Expenses:  : 

Land  preparation : 10.02  10.50 

Seeds : 11.06  9.90 

Manure : 2.07  1.34 

Chemical  fertilizers : 30.29  34.58 

Irrigation  water : 23.15  15.61 

Miscellaneous : 1.99 2.13 

Total  expenses : 78.58  74.06 

Returns  to  labor : 33.59  31.49 

Returns  to  land  and  management : 130,08  124.67 

Returns  to  labor,  land,  and  management.:  163.67  156.16 

% 

1/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 
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Table  30. — Peanuts:  Estimated  production  costs  and  returns  per 

acre,  UAR,  1962  and  1963 


1962  1/  : 1963  2/ 


: — Dollars  per  acre  — 

Income:  : 

Nuts : 144.10  116.98 

Vines : 5.23 5,54 

Total : 149.33  122.52 

Expenses:  : 

Land  preparation : 7.43  6.63 

Seeds : 5.04  3.89 

Manure : 5.52  5.74 

Chemical  fertilizers : 3.66  2.93 

Irrigation  water : 3.37  3.34 

Miscellaneous : 6.33 5.97 

Total  expenses : 31.35  28.50 

Returns  to  labor : 19.33  19.82 

Returns  to  land  and  management : 98,65 74,20 

Returns  to  labor,  land,  and  management  : 117.98  94.02 

1/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 
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Table  31. — Wheat:  Estimated  production  costs  and  returns  per 

acre,  UAR,  1962  and  1963 


1962  1/  : 1963  2 / 


: — Dollars  per  acre  — 

Income:  : 

Grain : 81.72  76.15 

Straw : 16.39  14.41 

Total : 98.11  90.56 

Expenses:  : 

Land  preparation : 8.84  8.76 

Seeds : 7.30  6.56 

Manure : 2.85  2.68 

Chemical  fertilizers : 8.97  8.23 

Irrigation  water : 1.75  1.40 

Miscellaneous : 1,10 ,87 

Total  expenses : 30.81  28.50 

Returns  to  labor : 8.86  9.19 

% 

Returns  to  land  and  management : 58.44  52.87 

Returns  to  labor,  land,  and  management  : 67.30  62.06 


1/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 
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Table  32. — Rice:  1/  Estimated  production  costs  and  returns  per 

acre,  UAR,  1962  and  1963 


1962*2/  : 1963  3/ 


: — Dollars  per  acre  — 
Income:  : 

Grain : 115.61  99.85 

Stalk : 2.47  3.19 


Total : 118.08  103.04 

Expenses:  : 

Land  preparation : 13.84  12.83 

Seeds : 7.43  7.07 

Manure : 3.11  1.22 

Chemical  fertilizers : 7.54  6.91 

Irrigation  water  4/ : 

Miscellaneous : 1.17  1.07 


Total  expenses : 33.09  29.10 

Returns  to  labor : 22.47  23.48 

Returns  to  land  and  management : 62.52 50.46 


Returns  to  labor,  land,  and  management  : 84.99  73.94 


1/  Summer  crop  ( approximately  70  percent  of  total  annual 
harvest). 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

3/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

4/  There  are  no  charges  for  water  used  during  flood  season; 
there  are  charges  for  water  used  during  Nili  season.  In  light  of 
latest  Government  policy,  rice  should  become  more  profitable  in 
the  future. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 
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Table  33. — Corn:  1/  Estimated  production  costs  and  returns  per 

acre,  UAR,  1962  and  1963 


: 1962  2/  : 1963  3/ 

: — Dollars  per  acre  — 
Income:  : 

Grain : 65.99  59.06 

Stalk : 4.17  4.22 

Total : 70.16  63.28 

Expenses: 

Land  preparation : 5.49  5.68 

Seeds : 2.67  2.48 

Manure  : 8.92  7.76 

Chemical  fertilizers : 8.69  8.48 

Irrigation  water  4/ : 

Miscellaneous 4,01 2.53 

Total  expenses : 29.78,  26.93 

Returns  to  labor : 12.13  11.20 

Returns  to  land  and  management : 28,25  25.15 

Returns  to  labor,  land,  and  management  : 40.38  36.35 

1/  Nili  crop. 

2/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.52. 

3/  Based  on  Egyptian  pound  valued  at  U.  S.  $2.30. 

4/  There  is  no  charge  on  irrigation  water  during  Nili  crop. 

Source:  Agricultural  Economic  Bulletin,  December  1965,  UAR 
Ministry  of  Agriculture,  Cairo. 
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Table  34. — Wheat:  Area,  yield,  and  production,  UAR,  1948-66  and  projection  for  1975 
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Source:  (5,  8) 


Table  35. --Rice  (paddy):  Area,  yield,  and  production,  OAR,  1948-66  and  projection  for  1975 
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Source:  (5,  8) 


Table  36#--Cora:  Area,  yield,  and  production,  UAR,  1948-66  and  projection  for  1975 
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Source:  (5,  8) 


Table  37,— Peanuts  (In  shell):  Area,  yield,  and  production,  UAR,  1948-66  and  projection  for  1975 
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Source:  (5,  8) 


Table  38. — Cotton:  Area,  yield,  and  production,  UAR,  1948-66  and  projection  for  1975 
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1/  Preliminary 
Source:  (j> , £) 


Table  39. --Sorghum  (durra) : Area,  yield,  and  production,  Sudan,  1948-66  and  projections  for  1975 
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1/  Estimated. 
Source:  (5,  J3) 


Table  40. — Wheat:  Area,  yield,  and  production,  Sudan,  1948-66  and  projections  for  1975 
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j./  Estimated. 
Source:  (5,  jJ) 


Table  41.--Se8ame:  Area,  yield,  and  production,  Sudan,  1948-66  and  projection  1975 


a 

o 

•H 

U 

O 

3 
■O 
O 

u 

04 


o 

o 

H 

X ■ 

e O' 
"O  m 
d i 
M P» 

m 

O' 


o 

o 

o 


s 

o 

AJ 

o 

■H 


© 

© 

X I 

e o\ 

T3  m 
d i 
M r- 
m 

O' 


”3 

t-4 

►« 


n n vo  m 

O'  m rH  CM  «o 


r*.  vo  o cm  oo 

vO  vo  o o oo 


co  O'  m m in 
O'  •— < oo  in  O' 


co  co  r**  © co 
© cm  © CM  O' 


^ O'  CO  O'  I' 

■*0  vo  <o  \o 


© O'  © CO  CM 
o O'  m m co 


O'  O'  p-  CM  CM 
CO  C'N  CO  ^ 
f—4  H CM  i— 4 


m © © o 
m oo  vo  « O' 

i-4  r4  H r4  CM 


co  O'  so  © m 
CM  O'  m -4  O' 


00  «-<  00  O'  f-4 
© CM  © 00  CM 


r^CM-OOO'O 
O'  00  00  © 00 


m io  oo  co  cs 
N N oo 


AJ 

io  • 

•H  M 

© u 

3 * 

© u 

•s  & 

d 

3 

S3 


N vo  N H ^ 
• • • • • 
m -t  n ici  4 


© ©Of-*  so 
• • • • • 

m m m <r  m 


m oo  O'  o O' 
• • • • • 
-O  co  co  m co 


© m -e  -s-  © 
• • • • • 
co  co  co  co  -d- 


•«  •*  •• 


4 

e 

h 

◄ 


© 

© 

•“4 

x a 

« O' 
tj  m 
d i 

H ps. 

m 

O' 


o O'  co  m 
n m © cm 


O'  co  oo  © o 
in  m oo  w h. 


cm  « n © « 
O'  CO  O'  CO  © 


cm  m cm  vo  m 

m in  co  m .-4 

H H f4  CM 


o « 
o « 

© 14 

• o 

*-•  4 


oo  m -o  © oo 

4’  H CO 
m co  m i-4  co 


r«4  co  O'  co-S- 
CO O'  m cm  cm 
-O  co  vo  oo  m 


•O  oo  O'  m m 

00  N H H 0 

yo  © r%  © eo 


ic  © n o o 
co  m oo  vO  © 

v— 4 r-4  O'  H id 

A A «S  ft 

H p<  H H 


M 

4 

« 


00  O'  O ^-4  CM 
-3-  -a-  in  in  in 

O'  O'  O'  O'  O' 


co-s-mior- 
m m m m m 
O'  O'  O'  O'  O' 


00  O'  o t-<  CM 

m m vo  © \© 

O'  O'  O'  O'  O' 


co  <j*  m i©  m 
vO  vS  M3  © r>- 
O'  O'  O'  O'  O' 


112 


^1/  Estimated. 
Source:  (5,  8) 


Table  42.--Peanuts  (unshelled):  Area,  yield,  and  production,  Sudan,  1948-66  and  projections  for  1975 
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1/  Estimated. 
Source:  (5,  6) 


Table  43. --Cotton:  Area,  yield,  and  production,  Sudan,  1948-66  and  projection  for  1975 
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